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In Design Detail Lies 
Browcrest’s Superiority 


1. There are not just 2 but 4 solder points at the 
Browcresr bridge. Eye wire and bridge are thus 
more firmly joined. 


2. There are no screws or rivets in the nasal por- 
tion to work loose. BRowcresTt is more finished 
looking. 

3. A deep and wide grooved eye wire holds lenses 
firmly. 


4. A special planishing or smoothing of eye wire 


joints gives protection against lens chipping. 
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ONE PAIR OF GLASSES IS 
NOT ENOUGH — Patients recognize that glasses 


are eyewear, adornment for the most expressive 
facial feature—and that for differing activities, differ- 
ing moods, expression of differing personality requires 


different eyewear styles. You perform a genuine service 
when you suggest to patients additional pairs of glasses 


for dress wear, for working hours, for leisure. In many 
cases, special vocational or avocational prescriptions are re- 


quired—in most cases correction combined with glare protection 
—in all cases a stand-by pair for emergency use. For all patients one 
pair of glasses is not enough. 
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BALRIM CITATION 


@ MORE PEOPLE WANT BALRIM THAN ANY OTHER FRAME 


— 


® AN ORIGINAL BAUSCH & LOMB DESIGN 


@ BALRIM FRONT A COMPLETE GOLD-FILLED FRAME UNIT 


@ EXCLUSIVE B&L 
GRAYTON 
ROCKING PADS 


@ EYEWIRE GROOVES 
AUTOMATICALLY LINE UP 
SCIENTIFIC BRIDGE CONSTRUCTION 


L-O-N-G JOINT SCREW—EASY ASSEMBLY 


@ PROFILED, HAND-POLISHED ZYL—ACCURATE— 
BEAUTIFUL—DURABLE 


BAUSCH 6 LOMB 


OPTICAL COMPANY 7 ROCHESTER 2, N.Y. 
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Prescribe the Newest, 
Most Modern Designed 
Corrected Curve Lenses 


“Insist on 
Titmus” 


Titmus Corrected Curve Lenses 
are designed to provide 
clear vision 
for all object distances 
over the wide angle field 
with minimum astigmatic values 
al the working distance range. 


In White, Velvet-Lite A & B, Contra-Glare B & C and Infra-Bar. 


OPTICAL COMPANY, INC 


PETERSBURG, VIRGINIA 
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 ART-CRAFT’S 


CUSTOM TRIM ON 


Perfect in color balance and materials. 
Excellent for patients whose hair 
is tinged with grey. 


LEE 


“youu say 
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AS 


Ask your supplier to show you 
this white gold-filled (1/10-12K) frame 
with the new No. 25 skull temple. 


THE, 
ART-RIM 
The classic frame for men 


in 1953. Smart to look at, comfortable ne ee 
to wear... easy to fit! 
AR T- RIM : 


ART CRAFT OPTICAL OF CANADA, ‘we. 
CRAFT OPTICAL INTERAMERICANA, INC 
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CRAFT OPTICAL OF ART CRAFT OPTICAL WEST COAST. INC A@T 
ART CRAFT OPTICAL OF CHICAGO, INC) CRAFT OPTICAL OF THE SOUTH, INC 
ART CRAFT OPTICAL OF NEW ENGLAND, INC ART CRAFT OPTICAL NORTH CENTRAL, INC 


UNIVERSAL’S 


Manbrow 


(F-200) 


Universal's perfection of the com- 
bination-frame idea for men. Out- 
standingly, distinctly different! 


EYE SIZES AND EYE 
MEASUREMENTS 


42 (42 x35) 18, 20, 22, 24 
44 (44 x 37) 18, 20, 22, 24 
46 (46 x 39) 18, 20, 22, 24 
48 (48 x 41) 18, 20, 22, 24 


Manbrow Flexrite 


COMFORT CABLE TEMPLE 
(F-200) 


Universal's new temple with “bal- 
anced tension” — stays comfortably 
snug without annoying pressure. Now 


available as temple only. LENGTHS — 5%”, 5%", 5%", 6", 6%", 61", 6%”, 7". 


COLORS — Briar, Ebony, Demi-Amber, Demi-Blonde, Cordovan Brown. 


Winnesotas Optical Company 


Exclusive Supplier — for the Profession 


621 West Lake Street Minneapolis 8, 
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Yes, those who serve only the finest of foods often have the nicest garbage. 


Univis, too, has some very fine garbage. Not food, of course, but lenses good enough 


perhaps to “get by,” but not good enough to measure up to Univis standards which call 


for an instrument detecting accuracy to 25 millionths of an inch.* 
Not everyone has such nice garbage. We're proud of ours. Lenses that are just “good” go to the 
scrap heap, happily kept small by stringent quality control during production. The 
ones you get are better—the best in the industry. 


R, UNIVIS—INSIST ON UNIVIS. 


*The latest unique Univis Quality a 3 

Control Device is the Unichrometer, ivi 

capable of detecting accuracy to twenty- 

five millionths of an inch! Your Univis 

representative will be pleased to de- THE UNIVIS LENS COMPANY + DAYTON 1, OHIO 
scribe this device to you 
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AO’s mighty Terrapin Case is now offered in five 
new and delightfully ‘‘soft” pastel shades... 
and comes complete with protective suade linings in smart, 
contrasting colors! New, also, are the smooth-grain cowhide 
flaps . . . luxurious and long-wearing. And, this latest of AO 
Terrapin releases retains all the beauty and functional bene- 
fits of exclusive hard shell, light weight and compactness! 
Available in two sizes, the smaller case features gold-colored 
rosette cap snap fasteners . . . a fashion-touch designed 
especially for milady. 

Ask your American Optical Company Representative to show 
you all five shades of the new ‘“‘pastel’’ Terrapin Case today! 


American Optical 
Wo) CASE DIVISION 
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Here’s “DOUBLE A” protection for 


ATHLETES (NACTION/ 


A 
B 


. EXTRA STURDY ALL-METAL FRAME 


. “CUSHION FIT” SHOCK ABSORBENT RUBBER NOSE PIECE 


C. ENDS AND TEMPLES COVERED TO PROTECT OTHER PLAYERS 


. DROP-BALL TESTED SAFETY PRESCRIPTION LENSES 
. EXPANSIBLE, ADJUSTABLE “GLASS GARD"* HEADBAND 


@One Price for All Prescriptions up to and including 7 Diopters—Case Included 
@Order Complete Sample Available at Nominal Cost or Write for Further Information 


For your protection and ours, look for the trademark «4 on 


the lenses of every pair of AZZ AMERICAN * Arnietic Glasses. 


*Pat. Pend. 


PRACTICAL AND COMFORTABLE ON ALL NOSES FOR ALMOST EVERY SPORT 


SINCE 1913 Executive Offices e Minneapolis, Minnesota 
kx Complete Laboratories at Minneapolis, Minn., and. 
Aberdeen, S. D. Bemidji, Minn. Dickinson, N. D. Iron Mountain, pete. New Ulm, Minn. Superior, Wis. 
Albert Lea, Minn. Billings, Mont. Duluth, Minn. Ironwood, Mich Rapid City, 8. D. Wausau, Wis. 
Ames, lowa Bismarck, N. D. Eau Clatre, Wis. La Crosse, Wis. Rochester, Minn. Williston, N. D. 
Beloit, Wis. Brainerd, Minn. Huron, 8. D. Miles City, Mont. Stevens Point, Wis. Winona, Minn. 
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THE PRESCRIPTION OF VISUAL TRAINING BY A 
GRAPHICAL METHOD* 


Vincent J. Ellerbrock? 
School of Optometry, The Ohio State University 
Columbus, Ohio 


During the last decade, the interest of optometrists in visual train 
ing in general and orthoptics in particular has been gradually increas 
ing. This interest stems from the need of patients for visual training 
for comfortable and efficient vision. To meet the needs of the optome 
trists in rendering this service many different instruments have been 
developed: the essential design of most of these instruments, however, 
is the Brewster stereoscope. It is the purpose of this paper to review 
the different methods for obtaining prismatic effects with this instru 
ment and to illustrate a graphical method for prescribing stereoscopic 
training. 

THE BREWSTER STEREOSCOPE 

The optical components of the Brewster stereoscope consist of 
paired plus lenses. These lenses are usually mounted in a housing so 
that they can be held conveniently before the eyes. In one design a 
bar is attached to the housing midway between the lenses: a holder 
which is mounted but movable on the bar holds the targets or stereo- 
grams. In another design, separate tracks are provided for the targets 
for the right and left eyes. Suitable adjustments permit changes in 
angular position of the tracks. In a third design, the targets are kept 
at a relatively fixed distance from the lenses but adjustments are pro 
vided for altering the lateral and/or vertical position of the targets 


*Read before the annual meeting of the American Academy of Optometry, Section on 
Orthoptics, Rochester. New York, December 8, 1952. For publication in the Novem 
ber, 1953. issue of the AMFRICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF 
AMERICAN ACADEMY OF OPTOMETRY 

+Optometrist. Ph.D... Associate Professor of Optometry Fellow. American Academy 
of Optometry 
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GRAPHICAI 


MATHEMATICAL ANALYSIS 
It has been shown that the prismatic effect of the Brewster stereo- 
scope can be computed by the equation 
P 2(rU’ + qD).'? 
In this equation U’ is the dioptral value of the image distance and D 
is the power of the lenses. The distances r and q, measured in cms., 
represent the lateral position of the targets in the actual plane and in the 
focal plane of the lenses respectively. These distances are illustrated in 
Figure |. It should be noted that they have a directional value and 
are positive only when measured from left to right 
In deriving the above equation, reference is made to the orthoptic 
positions for different stimuli to accommodation. These positions are 
defined as the settings of the targets that provide the same stimuli to 
accommodation and convergence as would normally be encountered at 
different distances of fixation without a stereoscope 
It can be shown that the plot of the points representing the orthop 
tic positions fall on the lines FM in Figure 1. For settings of the targets 


The optical centers of the lenses for the left and right eyes are indicated as L 
and R. M is the midpoint of the line connecting L and R. The line QR 
represents the path of the targets when moved from infinity to a near position 
The connotations of q and r are apparent from the figure 

closer together than the orthoptic position for any value of U’, a 

base-out effect is produced: if the targets are set farther apart than the 

orthoptic position a base-in effect is obtained. 

A number of interesting possibilities become evident from a study 
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of the above relationship. For example, either r or q can be set to zero 
If r is set to zero, the prismatic effect is 

P = 2 qD. 
This relation states that the prismatic effect is constant for all strmuh 
to accommodation. If q is set to zero, then 

P = eV. 
This relationship is interesting since the prismatic effect now 1s directly 
proportional to the stimulus to accommodation. It would be applicable. 
for example. in the conventional stereoscope whenever the separation of 
the targets of the stereogram for the right and left eyes is equal to the 
distance between the optical centers of the lenses. 

From a study of the above relations it is evident that the prismatic 
effects are independent of the interpupillary distance. This finding 1s 
significant since the amount of convergence for a given distance of fixa 
tion varies with the P.D. 

The sign notations in the use of the formulas is important. The 
image distance, u’, or its dioptral equivalent, U’, are considered posi 
tive for any stimulus to accommodation. Also, positive and minus values 
of P represent base-out and base-in prismatic effects respectively 


EXAMPLES 

For clarification of the above analysis, three examples are given 
Each example is an application of the equations to a method employed 
in a particular instrument for producing changes in the demand on con 
vergence. 

(1) Assume that the centers of the targets in a conventional 
stereogram are 60 mms. apart. If the powers of the lenses are +5.00 D., 
and the separation of their optical centers is 70 mms., what is the pris 
matic effect when the targets are adjusted to provide a stimulus to 
accommodation of 2.50 D.? 

Solution: 

r —6.0/2 = —+3.0 cms. 
= (7.0 — 6.0)/2 0.5 cms. 
P 2(rU’ + qD) 
P 2 [—3.0 (2.5) + 0.5 (5.0) ] 
—10.00A 

The minus sign indicates a base-in effect. 

(2) Assume that lenses in the A-O stereo-disparator have a 
power of +5.00 D. If q is set at 10 mms., and r at —-20 mms., com 
pute the prismatic effect produced for a stimulus to accommodation of 


5.00 D. 


a 
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Solution: 
P 2(rU’ + qD) 
2 {—2.0 (5.0) + 5.0] 
10.0A 
(3) In the Wottering Rotoscope, the lenses have a power of 
+-5.00 D., and their optical centers are separated 70 mms. If the 
stimulus to accommodation is zero. what is the prismatic effect if the 


targets are separated 42 mms 


Solution: 
q (7.0 —4.2)/2 1.4 cms 
P 2 qb 
P 2(1.4) 5.00 
P 14.0A 


The plus sign indicates a base-out effect. 


GRAPHICAL ANALYSIS 

From a study of the equations in the previous section, it 1s seen 
that for fixed values of D, q, and r, the prismatic effect varies with U’ 
Since U’ represents the stimulus to accommodation. it is possible to plot 
these prismatic effects on the conventional ‘‘Donders Graph.”’*" When 
this ts done, results similar to those illustrated in Figure 2 are obtained 
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[he prismatic effects produced by targets having different separations are given 
above. Por these data. the lenses were assumed to have a power of +5.00 D 
with the optical centers 85 mms. apart. The line connecting the zero posi 
tions of the two scales ts the normal demand line of accommodation and con 


vergence for an interpupillary distance of 60 mms 


For Figure 2, the stimulus to accommodation is plotted as the 
ordinate and the prism scales at 6 M. and 20 cms., as the abscissa. Since 
a distance of fixation of 20 cms., for a person with a P.D. of 60 mms., 
requires a convergence of 30/\, the zero of the prism scale for 20 cms., is 
located at 30/ on the 6 M. scale. The straight line connecting the 
zero positions of the two scales. as a consequence, represents the orthoptic 
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relation for different stimuli to accommodation or the so-called normal 
demand line. 

For the data in Figure 2, the lenses were assumed to have a power 
of +5.00 D., with the optical centers 85 mms. apart. The various lines 
provide the prismatic effects obtainable with stereograms having targets 
for the two eyes separated by the amounts indicated on the different 
lines. 

Several facts about the data in Figure 2 deserve attention. The 
stereogram with a separation of targets of 85 mms. provides no prismatic 
effect for a stimulus to accommodation of zero. This follows since the 
target is located at the focal plane of the lenses, and all rays from the 
central fixation point will emerge parallel to the axes of the lenses. For 
all finite stimuli to accommodation, base-in prismatic effects are 
encountered. A stereogram with a separation of 43 mms. also will 
produce a prismatic effect of zero but only with a stimulus to accom 
modation of 5.00 D. With a stimulus of less than 5.00 D., base-out 
effects are produced. Stereograms with separations of targets between 
43 and 85 mms., will produce both base-in and base-out prismatic 
effects: with separations less than 43 mms., and a stimulus to accommo 
dation of less than 5.00 D., only base-out effects are produced; with 
separations of more than 85 mms., only base-in effects can be obtained 

By a study of Figure 2, it also is seen that base-in prismatic effects 
usually are always obtained with an increase in the stimulus to accom- 
modation. This effect is manifested either by an increase in the base-in 
effect if a base-in effect was obtained for a stimulus to accommodation of 
zero, or by a decrease in the base-out effect if the original prismatic 
effect was base-out. The increment of base-in effect produced per 
diopter of change in the stimulus to accommodation varies with the 
separation of the targets. In fact it is equal to the separation of the 
targets in cms. For targets having a separation of zero, the increment is 
zero; for targets having a separation of 11.5 cms., the increment 
is 11.5A. 


| 


Illustration of different settings of the tracks in one design of a stereoscope 
Measurements to the left and right for q and r are minus and plus respec 
tively 
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To this point, the graphical analysis has been restricted to 
stereograms having a fixed separation of the targets. What is the effect 
of varying the separation with changes in the stimulus to accommoda- 
tion’ To answer this question assume that the targets move on tracks 
and that their angular relation can be altered as illustrated in Figure 3 
Further, let the power of the lenses be +5.00 D. and the separation of 
their optical centers be 80 mms. If the limit of movement q is +3.00 
to 3.0 cms., and r ts 4.0 to +2.0 cms., the maximum prismatic 


of 20 Cos 


Bose 


Bove ow 

Priam Seale of 6M ( Priem Onopters) 

big. 4 The prismatic effects obtainable with an adjustment of movable tracks for 
q of +3.0 cms. and r of 40 to +2.0 cms 

effects obtained under these conditions are shown in Figure 4. The 


maximum base-in effects are obtained with settings of 


q = —3.0 cm., and (A) 
r = —4.0 cm. 

‘The maximum base-out effects are produced when 
q +3.0 cm., and (B) 
r = +2.0 cm. 


The broken lines in Figure 4 provide only the limits of the prismatic 

effects. Since any setting of q can be combined with any setting of r. 

it is possible to obtain any prismatic effect between the limits for a given 
stimulus to accommodation. In fact, it even is possible to combine 

q = —3.0 cm., and (C) 

- +2.0 cm. 


+-3.0 cm., and (D) 
r = —4.0 cm. 

If the prismatic effects produced by settings A and C are plotted on a 

single graph the data given in Figure 5 are obtained. The intermediate 

lines between the two limits are produced by settings of r between +2.0 

cm., and ——-4.0 cm., with q constant at —3.0 cm. Similarly, the limits 
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Prism Scale ot 20 Cms 
Base in 


$0 


{qs -3.0cm 


\ 


Stimulus to Accommodation 


Base in Base Out 
Prism Scale at 6M (Prism Diopters 
Fig. 5. Illustration of the prismatic effects that can be obtained with a fixed setting 
for q of 3.0 cm. and different settings for r from 40 to +2.0 cms 
of the prismatic effects presented in Figure 6 are obtained with settings 
B and D. The intermediate lines again represent only variations of r 
between + 2.0 cm., and —4.0 cm., with q set at +3.0 cm 


Prism Scale at 20 Cms 
Base 


\ 


to Accommodation 


Stimulus 


Bose in 
Prism Scale at 6M ( Prism Diopters) 
Fig. 6. For the above data, q was kept constant at +3.0 cm. and the value of 1 
varied from + 2.0 to 4.0 cms 


CLINICAL APPLICATIONS 
The usefulness of a graphical analysis of findings that pertain to 
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accommodation and convergence obtained in a visual examination has 
been discussed fully in the literature.* Also, the use of the graphical 
method as a means of specifying the type and recording the results of 
orthoptics has been elucidated in publications.® * Consequently, the use 
of the graphical method for prescription of orthoptics with a stereoscope 
should be looked upon merely as as extension of the reports cited above 

Conventionally, the phoria positions of the eyes for different 
stimuli to accommodation are indicated on the graph by the symbol X.“ 
Since the phoria measurement at 6 M. is made through the distance 
correction, the stimulus to accommodation is zero and the finding is 
plotted on the horizontal line corresponding to zero on the accommoda 
tion (vertical) scale. The prism scale at the bottom of the graph ts 
used in plotting these findings. 

The phoria measurement at 40 cms.. when taken through the 
subjective correction, involves a 2.50 D. stimulus to accommodation and 
is plotted on the 2.50 D. horizontal line with reference to the normal 
demand line. The normal demand line connects the zero positions for 
the prism scales at 6 M. and 20 cms. Base-in findings for exophoria are 
plotted to the left of this line and base-out findings for esophoria to 
the right. 

A line now can be drawn through the points representing the 
phoria positions. It will provide the expected phoria for any stimulus 
to accommodation. 

The relation of the phoria line to the normal demand line provides 
a measure of the positive or negative fusional convergence that has to be 
used by a patient in order to have single binocular vision. Depending 
upon the criterion that is used to predict comfort for the patient, the 
fusional reserve that should be developed then can be computed from 
this value. 

In prescribing orthoptic training with a stereoscope, it only is 
necessary to plot the phoria line for a patient on a graph indicating the 
different possible prismatic effects available in the instrument to be used 
For example, in Figure 7 two phoria lines, GG’ and HH’, representing 
two different patients, are drawn on the graph. The one line indicates 
an excessive esophoria, and the other, exophoria. For both cases, it is 
seen that the phoria lines intersect some of the lines expressing the 
prismatic effects at different levels of stimulus to accommodation. First. 
we shall consider the case of esophoria. With this condition. almost 
invariably the amplitude of negative fusional convergence has to be 
increased. This is accomplished by requiring the patient to maintain 
clear vision while successively larger amounts of base-in prism or 
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smaller amounts of base-out prism are introduced before the eyes. By 
a study of Figure 7, it is seen that this effect with a stereoscope is 
produced by moving the target closer to the eyes. 

The amount of base-in prismatic effect available from stereograms 
having separations of 20, 30, and 43 mms., can be determined from 
the figure. For example, the stereogram with a 30 mm. separation 
provides zero prismatic effect for a stimulus to accommodation of 1.75 
D.; for a 5.0 D. stimulus the effect is 24/\ base-in. 

In using stereograms with fixed separations, the patients are 
instructed to trombone (i.e. move the target from the distance to the near 
position, or vice versa) while attempting to keep the targets clearly in 
focus. Obviously in esophoria, the patient always should attempt to 
keep the targets in focus with increases in the stimulus to accommodation 
as indicated by the arrows on line A, B, and C. 

For exophoria, base-out prismatic effects are required; these are 
obtained by using targets with wide separations. For the example in 
Figure 7, it is seen that the stereogram with a separation of 70 mms., 
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Fig. 7. An application of the graphical method to the prescription of orthoptic 
training in esophoria and exophoria. The lines for esophoria and exophoria 
are respectively GG’ and HH’. The initial settings as well as the direction of 
movement of the stereograms for the esophoria are given by the lines A. B 


and C. 
produces zero prismatic effect for a stimulus to accommodation of 3.50 
D., and 18A effective base-out for a zero stimulus. In this case, the 
patient should be instructed to move the target from the near to the 
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far position in order to reduce the stimulus to accommodation. 

The method is applicable to any orthoptic instrument constructed 
on the principle of the stereoscope but is especially useful for those 
designs providing a change in the stimulus to accommodation by 
tromboning. 
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THE OPHTHALMIC SERVICES UNDER THE NATIONAL 
HEALTH SERVICE ACTS, 1946-1952. G. H. Giles, Secretary. 
British Optical Association. Published by Hammond, Hammond © 
Company, Ltd., London. 503 pages. Cloth. £ 3.3.0.d. 1953 


In a country with socialized health care, laws and regulations 
relating to these matters become important, not only to the public, but 
to the practitioners who examine the patients and to the army of gov 
ernmental employees who administer the program. This book reviews 
those laws and regulations that apply only to visual care and the 
optometrists and ophthalmologists who do this work. The author has 
played an important role in British optometric affairs during the critical 
period in which these changes have taken place and the book itself is 
a step-by-step review of the Acts and regulations (with their amend 
ments) from the start, to those now in force. This is the body of law 
which, for all practical purposes, eliminated private practice in England. 
Scotland, Wales and North Ireland. It is a beautifully compiled and 
written piece of work about a very dreary business 
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DIRECTIONAL SENSITIVITY OF THE PUPILLOMOTOR 
PHOTORECEPTORS* 


Mathew Alpernt and Donald J. Bensont 
College of Optometry. Pacific University 
Forest Grove, Oregon 


Light passing through a unit area near the center of the pupil is 
highly efficient in evoking a brightness sensation as compared to that 
passing through a unit area near the edge of the pupil if all other factors 
remain constant. This phenomenon, described in 1933 by Stiles and 
Crawford and verified since by a number of independent investigators, 
has become known as “‘the directional sensitivity of the retina’ or as the 
“Stiles and Crawford effect."”. For a pupil 8 mm. in diameter, light 
entering near the edge is about 1/5 as effective as light entering near 
the center. The effect, which occurs in photopic (cone) vision, is essen 
tially absent in scotopic (rod) vision. Although theoretical considera- 
tions are still a subject of some dispute, a recent theory attributed the 
effect to “light funneling’’ optical properties of the photoreceptor 
(O'Brien, 1951). According to this theory each visual cone has its 
photo-sensitive substance concentrated in the outer segment and the 
remainder of the photoreceptor (whose refractive index is greater than 
that of the surrounds) concentrates the light in the outer segment by 
successively reflecting the incident rays off its tapered sides. Rays 
striking the cone obliquely will, however, tend to be incident at 
angles less than the critical angle and consequently some of the light will 
be lost. the remainder being less effective in producing a visual effect 

In 1948 Spring and Stiles measured the size of the pupil by infra- 
red photography while passing a light beam through different regions of 
the pupil of the nonphotographed mydriatic eye. Using a Maxwellian 
view which formed an image 0.5 mm. in diameter at the entrance pupil 
but subtended an angle of 52° at the retina, they found an increase from 
a diameter of 3.75 mm. for central entry to 4.1 mm. for entry 2¢ 3 mm 
nasal and 4.0 mm. for entry at 3 mm. temporal. In the lightc of current 


*Read before the annual meeting of the American Academy of Optometry. Rochester 
New York. December 6. 1952 For publication in the November. 1953. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMPRICAN ACADEMY 
OF OPTOMETRY 
We gratefully acknowledge the financial assistance of Theta Chapter Omega Epsilon 
Phi Fraternity. the kind cooperation of Drs John Faris. Carol Pratt and James | 
Sears. and the patient consideration of our subjects. Keith Wilson Michael Coffey 
and Ray Gardner, in carrying out this investigation 
+tOptometrist. Ph.D. Member of Faculty Fellow. American Academy of Optometry 
tB.Sc 
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knowledge and concepts in vision such data may be interpreted in at least 
three different ways 

a. The pupillomotor photoreceptors are rods and (like the visual 
rods) they have no appreciable directional sensitivity. 

b. The pupillomotor photoreceptors are cones but (unlike the 
visual cones) they do not show a directional sensitivity. 

c. The pupillometor photoreceptors are both rods and cones and 
(like the visual photoreceptors) these rods do not show a directional 
sensitivity while the cones do. 

The present investigation was an attempt to evaluate the above 
interpretations of the data of Spring and Stiles. The experiments in 
some respects resembled those of Spring and Stiles but there were im- 
portant differences introduced in order to satisfy the objectives of the 
study. 


APPARATUS 
The apparatus for this experiment is illustrated in Figure 1. In 


hig |. Apparatus used in the experiment. Upper drawing 1s a top view of the 
apparatus. Lower figure is side view of the part of the apparatus immediately 
in front of the subject's mght eve 
this figure the camera (C) (a Kodak Retina II-a with a + 12 D. trial 
lens placed in front of the objective) was mounted at approximately 8 
cm. from the subject's left eye, the entrance pupil of which was first 
focused visually on a ground glass in the plane of the film. Kodak 
infra-red film was used and this was developed for 12 to 14 minutes at 
68 F. in DK50. The subject's left eye was illuminated by the source 
(S) which supplied 50-foot candles of illuminance on the Wratten #70 
filter (F), mounted in “B" glass. This source and filter were so 
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arranged that a small amount of visible (red) light fell continuously 
on the subject's left eye but in such a way that the source was not directly 
visible to the subject, during the experiment. 

The subject's head was held firmly in position by a dental biting 
board mounted in an adjustable assembly* so that the head and eyes 
could be properly placed in position. This proper position was obtained 
when the subject's left eye was directly in front of the camera (C) and 
the subject's right eye was placed with its line of sight coinciding with the 
optical axes of the lenses (L,), (L,) and (L,). 

The scource (S,) was mounted on the optic axis of these lenses 
It was a 25-watt bayonet base Westinghouse lamp which was connected 
to a variable transformer which in turn was connected to the 110 volt 
AC line. Light from this source was collimated by the lens (L,) and 
brought to a focus on the aperture (A,) by the lens (L,). 

Immediately behind the aperture (A,) was a piece of ground glass 
(G). The aperature (A,) was a circular hole, 2 mm. in diameter, 
centered upon the axis of this optical system at the primary focal plane 
of the lens (L.). Light from the aperture (A,) was collimated by the 
lens (L.) and after passing through the aperture (A,) passed into the 
subject's right eye. A side view of this part of the apparatus is illustrated 
at the bottom of Figure 1. The aperture (A,) was a circular 1.5 mm 
hole mounted in a Gaertner Micrometer Slide (T) which had a 50 mm 
range. This mounting was equipped with a micrometer screw which 
permitted the aperture (A,) to be moved in a vertical plane across but 
immediately in front of the vertical meridian of the lens (L.). Such a 
movement permitted a small pencil of light to pass through different 
parts of the vertical meridian of the subject’s pupil, but the subject 
continued to see the test object clearly as long as the pencil of light-was 
not obstructed by the iris. The position of the center of the pencil of 
light could be read from the micrometer scale with an accuracy of 0.001 
mm. The image of the aperture (A,) subtended an angle of less than 
1° at the first nodal point of the subject's eye. Consequently central 
fixation of this image by the subject presumably permitted stimulation of 
the center of the rod free foveola (Polyak, 1941). The subject fixated 
this image in this way throughout these experiments, except during the 
dark controls. 

The mask (M) was so placed that light from the source (S) was 
prevented from reaching the subject's right eye and in addition the light 
from the source (S,) was prevented from reaching the subject's left eye 


*We gratefully acknowledge the loan of this assembly by Drs. Merrill J. Allen and 
Glenn A. Fry of the School of Optometry of the Ohio State University 
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or the camera. The lamp housing containing the source (S,) was 
suitably covered with black cloth so that stray light in the room was 
kept to a minimum. 

PROCEDURE 

These experiments were carried out on three essentially emmetropic 
men selected from the student body of the College of Optometry of 
Pacific University. These subjects had 20/20 vision, blue irises, and 
no disease. 

Before the beginning of each experiment oz.e drop of a solution of 
1% paradrine hydrobromide and 5% euphthalmine was placed in the 
conjunctival sac of the right eye of each subject. Ten minutes later a 
second drop was instilled. For one subject a third drop was instilled. 
one-half hour later. Approximately one hour after its instillation this 
solution produced a cycloplegia and mydriasis of the right eye. In each 
case the left eye was not apparently affected. 

While waiting for the mydriasis to become complete the subject 
was aligned in the biting board apparatus. Once the mydriasis was 
complete the aperture (A,) was moved until the lower edge of the 
pencil of light was coincident with the lower margin of the pupil and the 
subject adapted to the illuminance for 1.5 minutes, after which time a 
photograph (1/5 second exposure at f/2.0)* was taken. The aperture 
was moved up a specified interval and after another 1.5 minutes 
adaptation to this illuminance a second picture was made. This 
procedure was repeated until the upper edge of the pencil of light was 
coincident with the upper margin of the pupil, at which time the 
direction of travel of the aperture was reversed, the same procedure being 
followed until a second traverse of the pupil had been completed. After 
every nine pictures a control picture was taken. This consisted of a 
picture taken under identical conditions except that the pencil of light 
entering the right eye was occluded by blocking off aperture (A,), in 
such a way that whatever stray light might be reaching the right eye 
was unaffected by the occlusion. After two traverses of the pupil the 
first phase of the experiment was completed and the subject took a fifteen- 
minute rest period. 

For the second part of the experiment the subject was placed in 
the biting board apparatus in the same way as in the first part. The 
aperture (A,) was placed in such a way that the pencil of light passed 
through the center of the entrance pupil of the subject's right eye. 


* This value represents the f number of the camera without the + 12.00 D. trial lens 
and not the effective value of the system with this additional lens in place 
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Measurements were made of the magnitude of the consensual photo 
pupillary reflex as a function of illuminance of the pencil of light reach 
ing the retina of the right eye. To do this the variable transformer was 
adjusted until the source (S,) was sufficiently dim that the test object 
had a luminance of 100 ft.-L.* After adapting to the dark for fifteen 
minutes the subject adapted to the test object for three minutes after 
which time two photographs were taken in succession. The variable 
transformer was adjusted until the luminance of the test object had 
increased one-half log step, the subject was again given three minutes to 
adapt to this level and two more photographs were made. The same 
procedure was followed in half log steps until the test object was at its 
maximum luminance (1.5 x 10° ft.-L).* Again every tenth photograph 
was a dark control. 

The data were analyzed by projecting each photographic negative 
on a ground glass screen with a 35 mm. film strip projector adjusted to 
give exactly 10X magnification. The precise image size for the requisite 
magnification could be determined by using the horizontal distance 
between the outer margins of the iris as a reference. Measurement of this 
distance on the subject’s naked eye was made with the Bausch &% Lomb 
Interpupillometer. 


VARIABILITY OF MEASUREMENTS 

In order to get some idea of the variability of the measurements a 
series of 29 photographs were made in rapid succession following a 
fifteen-minute light adaptation to the test object at maximum luminance 
with the position of the aperture (A,) such that the pencil of the 
stimulus light passed through the center of the pupil of the subject's 
right eye. The light adaptation period was preceded by fifteen minutes 
of dark adaptation. The subject continued to fixate the test object while 
the photographs were being made. the total duration of the photo 
graphing period being less than three minutes. 


The results of this experiment for one observer (K.W.) are plotted 
in Figure 2. In the figure, the ordinates represent frequency and the 
abscissas are entrance pupil diameters in millimeters, arranged in classes 
with intervals of 0.20 mm. The frequency distribution curve has a 
range from 4.40 to 5.95 mm., a mean of 5.14 mm. and a standard 
deviation of + 0.449 mm. Such a variation is fairly large with 
respect to the magnitude of the effect to be measured and emphasizes 


*The values given here for luminance of the test object were obtained by a I uckiesh 
Taylor Brightness Meter placed against the lens La when Az was removed Conse 
quently they give a measure of the retinal illuminance during the experiment only in 
relative units 
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hig. 2. Frequency distribution of twenty-nine measurements of the size of the pupil 
for central entry of the light bundle after fifteen minute adaptation to the 
stimulus 

the difficulty of obtaining data which precisely fit a theoretical curve 

from a small number of measurements 

RESULTS 

The results of the experiments on three subjects are given in 
Figures 3, 4 and 5. In each of these figures the top graph gives the data 
for the first phase of the experiment and the bottom graph gives the data 
for the second part of the experiment. In each the ordinates are the same, 
i.e. the difference in size of the measured entrance pupil diameter from 
that of the mean of entrance pupil diameters of the dark controls, in 
millimeters. 

The bottom graph gives the magnitude of the consensual photo 
pupillary reflex as a function of intensity. The abscissas are logarithms 
of retinal illuminance in relative units. For each subject the magnitude of 
the pupil constriction at the maximum illuminance was considerably 
smaller than maximum pupillary constriction and so the curves do not 
become asymptotic at the highest level as would be predicted if the 
retinal illuminance could have been increased indefinitely. (Moon and 
Spencer, 1944). 

The upper graphs give the variation in magnitude of the consensual 
photopupillary reflex as a function of the region of the pupil through 
which the small (1.5 mm. in diameter) incident light bundle passed 
The abscissas are distances (x) from the center of the point of entry 
of the light bundle to the center of the entrance pupil, in millimeters. In 
each case above the center is to the right and below the center to the 
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Data for R.A.G. Upper Graph. change in pupil diameter with change in entry 
of the light bundle. Lower graph. change in pupil diameter with retinal 
illuminance central entry of light bundle. Theoretical curve in the upper graph 
is shifted so that the maximum coincides with the mean of the data for | mm 
superior 


The dotted lines in each of the upper graphs connect the means of 
the two measursements (obtained from separate traverses of the pupil) 
The smooth solid curves are the curves theoretically predicted if the 
directional sensitivity of the foveal pupillomotor photoreceptors was 
similar to that of the foveal visual photoreceptors. These curves have 
been obtained in the following way. Moon and Spencer (1944) derived 
an empirical equation for the data of Stiles and Crawford (1933). 
which gives the relative visual effectiveness (m) as a function of the 
distance (x) from the center of the entrance pupil in millimeters: 

n — 1 — 0.085 x? + 0.002 x* 
For a given value of (x) the relative visual effectiveness was first 
calculated using this equation. The value of (nm) so obtained was then 
multiplied by the retinal illuminance (in relative units) of the stimulus 
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Fig 4 Data for K.W. Upper Graph. change in pupil diameter with change in entry 
of the hght bundle. Lower graph. change in pupil diameter with retinal illu 
minance central entry of light bundle Theoretical curve in the upper graph 
shifted so that the maximum coincides with the mean of the data of figure 2 
at | mm. interior 

light, to obtain the theoretical retinal illuminance which ( when directed 

through the center of the pupil) would give a brightness match with 

the stimulus light. The change in diameter of the entrance pupil that 
this theoretical retinal illuminance would produce (over the dark 
control) could then be read directly off the curves in the lower graphs 

of Figures 3, 4 and 5 

The theoretical curve for KW has been shifted so that the value at 

x = | mm. inferior (about which the data appear to be more or less 

symmetrical) coincides with the mean of the data of Figure 2, and the 

maximum of the curve is drawn at this point. Similarly the curve for 


° 
4 KW. 
ai o & 
x 
° 
° 
° 
Ole 
KW. 
| 
576 


SENSITIVITY OF PUPILLOMOTOR PHOTORECEPTORS~—-Alpern & Benson 


4 PUPIL DIAM. (MM) 


A PUPIL DIAM. 


> 


3.0 40 


LOG I-(REL. UNITS) 


big 5. Data tor MC. Upper Graph, change in pupil diameter with change in entry 
of the light bundle. Lower graph. change in pupil diameter with retinal illu 
minance central entry of light | undle 
RAG has been shifted so that the value at x 1 mm. superior (about 
which point the data appear to be more or less symmetrical) coincides 
with the mean of the measurements at that point and the curve is drawn 
with its maximum at this point. The tendency for the curve of the 
Stiles and Crawford effect to have its maximum deviating slightly from 
the geometric center of the pupil occurred in some of the original Stiles- 
Crawford data and, according to Moon and Spencer (1944), 


These deviations are not exper:mental errors but are valid differences 
which depend on the eye and which may change gradually with time for the 
same eye there appears to be no order in the changes re 


DISCUSSION 

The data for all three observers appear to be in reasonably good 
accord with the predictions of the theory if allowance is made for the 
extremely wide variability of the measurements. As a matter of fact, the 
data for two of the subjects, KW and RAG, show, if any deviation at all 
from the theory, an even more marked directional sensitivity for the 
pupillomotor photoreceptors than for the visual photoreceptors. This 
is in sharp contrast with the data of Spring and Stiles (1948) which 
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showed a slight difference between the data for central and peripheral 
point of entry but not nearly as marked as predicted by the theoretical 
curve. In those experiments the stimulus subtended a wide visual angle 
and presumably spread over a large area of the retina. In such cases the 
stimulus can be considered as providing a ‘veiling glare’ or ‘substitute 
for the stray light’ within the eye (Fry and Alpern, 1953). Recent 
evidence seems to indicate that for conditions of 30 minutes dark 
adaptation and short flashes of light the photopupillary response is more 
closely related to the stray light within the eye than it is to the focal 
illuminance of the retina (fry and Allen, 1951). If the same held true 
tor conditions® of the present experiment, the data should have shown 
the same general trends as those of Spring and Stiles. ‘This, however, 
did not prove to be the case and it therefore seems reasonable to conclude 
that under the conditions of the present experiments the focal illuminance 
of the retina plays an important part in the consensual photopupillary 
response. * * 

It is now possible to examine the various hypotheses suggested as 
explaining the data of Spring and Stiles. If the pupillomotor photo- 
receptors were rods which, like the visual rods, show no directional 
sensitivity then the magnitude of the consensual photopupillary reflex 
would be independent of (x) and, as a matter of fact, since the test 
object presumably stimulated only the rod free fovea, under the 
conditions of the present experiment no photopupillary reflex at all 
would have been elicited. (1f the assumption can be made that stray 
light within the eye was negligible.) This therefore rejects the first 
hypothesis (a). 

‘The second hypothesis (b), that the pupillomotor photoreceptors 
are cones but, unlike the visual cones, have no directional sensitivity, 
would predict that the consensual photopupillary response in the present 
experiments would be marked but independent of (x). In view of the 
data in Figures 3, 4 and 5 such an hypothesis appears untenable. 

The third hypothesis (c), that the pupillomotor photoreceptors are 


*Because of the procedure it was got possible to specify the state of adaptation of the 
observer in these experiments with any degree of precision. If the assumptions could 
be made that the observer s fixation remained stationary throughout the experimental 
period and that the stray light in the eve was negligible then the state of adaptation 
might be described as localized (foveal) light adaptation with gradually increasing 
peripheral dark adaptation However, neither of these assumptions is free from ques 
tion. In addition. no atiempt was made to control the observer's state of adaptation 
prior to the onset of the experiment 
**The discrepancy between these two sets of data cannot be explained on the basis of 
the higher intensity of the stray light within the eye in the experiments of Spring and 
Stiles, since studies of the Stiles and Crawtord effect would predict that decreasing the 
intensity of illuminance of the ‘veiling glare’ in their experiments would only accen 
tuate the discrepancy 
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both rods and cones which act exactly as the visual photoreceptors, is 
in complete accord with all the data. The discrepancy between the 
data of Figures 3, 4 and 5 and those of Spring and Stiles can be 
explained on the basis of this hypothesis by the difference in the stimulus 
conditions in the two experiments. In the present experiment the test 
object was confined to a small (less than | ) region of the centrally 
fixated field whereas the test object in the experiments of Spring and 
Stiles subtended an angle of 52°. According to Polyak (1941) i 
would be predicted that in the former case the retinal stimulus would 
be in a rod free region, whereas in the latter the stimulus would cover a 
region of the retina containing both rods and cones. In this latter case 
the directional sensitivity of the cone pupillomotor photoreceptors could 
be almost completely masked by the stimulation of the rod pupillomotor 
photoreceptors which have no directional sensitivity. The two sets of 
data in sum. therefore, constitute evidence supporting the idea that the 
pupillomotor photoreceptors are both rods and cones. Some evidence 
has been offered (de Launay, 1949) that pupillomotor photoreception 
is exclusively a cone activity, but the bulk of evidence fails to support 
this view (cf. critique of de Launay’s paper by Knoll, 1949, and by 
Fry and Allen, 1951). 

One other implication of the data of the present experiment should 
be pointed out. It is still a matter of conjecture as to whether a given 
photoreceptor serves both a visual and a pupillomotor function, or 
whether it is necessary to hypothesize separate photoreceptors to explain 
vision and pupillomotion. The data do not supply direct evidence to 
support either view, as would have been the case if the second and not the 
third hypothesis had been verified. However, the data can be completely 
explained by the assumption that a single photoreceptor can carry out 
both functions and clearly this is the more parsimonious hypothesis. 
At any rate. if two separate sets of photoreceptors are required to explain 
photopupillomotion and vision, it does not appear likely that they can 
be differentiated on the basis of their directional sensitivity. 


SUMMARY 

Infra-red photographic measurements of the consensual photo 
pupillary response as a function of intensity permits prediction of the 
magnitude of the pupillary response which should be obtained if light 
would be sent through various regions of the mydriatic, nonphoto 
graphed pupil with the assumption that the directional sensitivity of the 
foveal pupillomotor photoreceptors is similar to that of the visual 
photoreceptors found by Stiles and Crawford. To check this assump 
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tion, measurements were made on three emmetropic young men and, 
within the errors of measurement, the data were in good accord with 
theoretical predictions. Certain theoretical implications of the data have 


been pointed out. 
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New Jersey. Published by the Conference, Dr. Andrew F. Fischer, 
Treasurer, 162 West State Street, Trenton, New Jersey. 63 pages. 
Illustrated. Paper covers. $1.00, 1953. 

This second annual “‘proceedings’’ has just been published. This 
volume contains the 1} original papers presented at the conference. 
Each of these papers is by a top specialist in his field and as all papers 
relate to occupational vision the book is sure to find ready acceptance 
and a welcome place in many libraries. The authors and their papers are: 

Charles L. McCuen, “Vision for the Future’; W. H. Seymour, “Economic 
Value of Vision’; Robert Foster Ash Efficient Vision as a Productive Tool’; 
Dorothy Brinkley, “Savings in Production with a Sound Vision Program”; G. 
Luther Weibel, ‘Setting Up and Organizing an Occupational Vision Testing Pro 
gram’; Roy F. Marks, “Economics of Visual Care’; C. R. Mullen, “Eye Injuries 
and Their Emergency Care’; Conrad Berens, ‘Incidence of Glaucoma Among Indu: 
trial Workers’; D. McKeen Lye Protection Practices in Light Industries’; S. W 
Quisenberry, “Modern Use of Paint as an Aid to Safety and Efficiency’’; W. Allphin, 

The Cost of Seeing a Critical Industrial Task’’: R. L. Zahour and J. J. Neidhart, 
Modern Light as a Production Tool.” and F. G. Foster, “Optical Aids for Better 
Seeing 

Dr. John R. Wittekind was General Conference Chairman and 
Dr. Andrew F. Fischer was Committee Treasurer. Copies of the volume 
should be ordered from Dr. Fischer at the address given above. 


CAREL C. KOCH. 
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A THREE GENERATION PEDIGREE OF THE BLUE 
SCLEROTICS SYNDROME* 


Harry A. Jankiewicz{ and Leo Zankan} 
Los Angeles College of Optometry 
Los Angeles, California 


INTRODUCTION 

‘The patient, accompanied by her mother and son, sought aid for a 
mild conjunctivitis. Since all three had conspicuously blue scleras and 
the mother wore a hearing aid, suggesting the possibility of otosclerosis, 
it was decided to study the pedigree of this family with regard to the 
blue sclerotic syndrome. 

Key', Bell*, and Corboy* have historical reviews which yield some 
of the background for this section. Henzschel (1831) and Gescheidt 
(1832) were the first to describe blue-colored scleras associated with 
hereditary aniridia and microphthalmia. However, in 1788, Eckman 
had reported on three generations of hereditary brittle bones, but had 
not associated this condition with blue scleras. Spurway (1896) noted 
that some hereditary brittle bone patients had blue scleras. By 1900 
iEddowes had proposed that fragile bones and blue sclerotics were part of 
a syndrome. Van der Hoeve and de Kleijn (1917), according to brick- 
ley*, were the first to note that otosclerosis, appearing typically in the 
second or third decade, becomes a third part of the syndrome. Cremin® 
believed that Adair-Dighton (1912) first noted the deafness aspect of 
the syndrome but since he reported only one of 14 affected persons as 
having otosclerosis, this aspect of the syndrome had not been firmly 
established by Adair-Dighton. 

Lobstein (1825) had described fragile bones in a detailed report. 
In a review of Lobstein’s disease, Ottley® described the symptoms and 
signs of the blue sclerotics syndrome as follows: (1) Fragile bones; 
(2) Peculiar conformation and structure of bones; (3) Laxity of 
ligaments; (4) Blue scleras; (5) Deafness and (6) Miscellaneous 
abnormalities of muscle reaction to electrical stimuli, of teeth, nails, hair, 
and of the vasomotor system. 

Historically, the symptoms of the blue sclerotics syndrome were 


*Read before the annual meeting of the American Academy of Optometry, Section on 
Pathology, Rochester, New York, December 7, 1952. For publication in the Novem- 
ber, 1953, issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF 
AMERICAN ACADEMY OF OPTOMETRY 

*Ph.D. Member of faculty. Fellow, American Academy of Optometry. 
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noted in about the order listed by Ottley®. Successively, at different 
periods and by various workers, this syndrome has been called Lob 
stein s disease, Osteogenesis imperfecta congenita, osteopsathyrosis idio 
pathica, Spurway's syndrome, Eddowe's Syndrome, Adair-Dighton's 
syndrome, van der Hoeve's and de Kleijn's syndrome, and blue sclerotics 
syndrome. Key' named ut hereditary hypoplasia of the mesoderm 
Massler’ congenital mesodermal dysplasia; and Kemp, Wilson 
Fish, and Stobie” named it hereditary mesodermal dystrophy 

In view of this multitude of synonyms, it is recommended that the 
name of the most prevalent symptom, namely blue sclerotics, designate 
the syndrome. Since the ectoderm gives origin to tooth enamel and 
since many predominantly mesodermal syndromes exist, a name imply 
ing restriction to the mesoderm is not desirable. To use the term 
congenital in-its name does not truly represent some of the symptoms, 
such as deafness, which come on in adolescence or later. 

Kemp and his associates* have traced a pedigree of this syndrome, 
extending through six generations, back to 1810 and designated it as 
the ““H’’ pedigree. Since four females and one male, who were normal 
but acted as carriers, had one or more affected children or grandchildren, 
and since each of the remaining 25 cases had an affected parent, the 
inheritance was classified as dominant with about an 85 per cent 
penetrance of the trait gene. Such a trait is classed as irregular dominant 
In simple dominant traits, there is a 100 per cent penetrance of the 
trait gene. 

All of their cases and carriers can be derived from the types of 
mating depicted in Figure |. Of the 23 pairs of chromosomes, the two 


CASE OR CARRIER 
b 


Bb bb 


Bb bb 


dominant gene tor Blue Sclerotics Syndrome with about 85 per cent penetrance 
recessive gene for normalcy 
affected person roughly 85 per cent of time 
carrer roughly 15 per cent of time 
normal, non carrier 
An affected person or carrier of the blue sclerotic syndrome mated 
to a normal non-carrier will have as offspring affected persons 
carriers, Or normals 
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components of which are mirror images of each other, one pair has 
corresponding loci where the dominant gene “B" or the recessive gene 
“b"’ can be placed. The typical cell of a person, therefore, has two genes 
for this syndrome. Because only one of each pair of chromosomes 1s 
distributed to a sperm or ovum, the germ cells produced only have a 
single gene for the trait. The letter B above the ‘checkerboard’ expresses 
its dominance about 85 per cent of the time and 1s the gene for the blue 
sclerotics syndrome. The letter b to its right is the recessive gene for 
normalcy. 

The B is in one germ cell and the b in another. Similarly, the b 
and b genes to the left of the ‘checkerboard’ denote normal, recessive 
genes, one to each germ cell of the mate. 

The Bb and Bb within the left half of the ‘checkerboard’ 
represents those genes possessed by one-half of the children, if chance 
operates. Since the B gene expresses its dominancy about 85 per cent of 
the time, about 85 per cent of children with the Bb genotype get the 
syndrome. Hence, the 15 per cent of children with the Bb genotype 
remain clinically normal as far as the blue sclerotics syndrome is con 
cerned, but these latter children may act as carriers. 

The bb and bb within the right half of the ‘checkerboard ' stands 
for the normal genes possessed by the remaining half of the children on 
a basis of chance. hese children are neither carriers nor individuals 
affected with the syndrome. 

Kemp's group* claims that visual acuity was not affected specifically 
by the blue sclerotics syndrome, but that arcus juvenilis and premature 
arcus senilis were prevalent. Pingueculae were also common. However, 
these may have been acquired independently of the syndrome. Of their 
25 cases, 17 were females. This agrees with Bell's? findings that 55 per 
cent of 448 cases were females, who are slightly better transmitters of the 
syndrome. The basis for this sex difference is not clear. 

In the ““H"’ pedigree about 60 per cent of the blue sclera patients 
had fragile bones and about 50 per cent had otosclerosis. Bell* found 
that about 45 per cent of those affected had all three major findings, but 
believed that about as many eventually become deaf as those that acquire 
tragile bones. If a person has blue sclera with a sound skeletal system, 
he is less likely to have otosclerosis. 


THE PRESENT PEDIGREE 

Our first subject was the 62 year old mother of the patient. See 
Figure 2. She is the affected person in generation I of this group. Her 
scleras were of a uniformly blue color. An arcus senilis and a pinguecula 
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(NUMBER TO LEFT OF SYMBOL DENOTES AGE) 


OU)- BLUE SCLEROTICS SYNDROME ABSENT 

@- FEMALE, SCLERA, FRAGILE BONES, OTOSCLEROSIS 
@- FEMALE, BLUE SCLERA, FRAGILE BONES 

RY- MALE, BLUE SCLERA ONLY 


7 PROPOSITUS, THE LEAD TO THE PEDIGREE 


were present in each eye. She was 59 inches tall and weighed 139 
pounds. Since infancy she has had “‘several’’ dislocations. Her first 
fracture, in November, 1952, resulted in a broken arm. 

Deafness due to otosclerosis was first evident when she was 25 
years old. ‘The middle ear ossicles could no longer transmit the waves 
to the inner ear. Such patients, unless they have cochlear nerve deafness, 
hear well on the telephone and benefit from the use of a hearing aid. 

Her visual acuity (Snellen) was 20/70 O.D. and 20/200 OS. 
Right eye—A lens of +0.75 D. sphere, — +-0.75 D. cylinder, axis 135 
yielded 20/30 vision. Left eye—A lens of 4-2.00 D. sphere, — +1.50 
D. cylinder, axis 90 gave 20/70 vision (cylinder not fully corrected). 
A +2.00 D. add for near allowed her to read Jaeger #2 O.D. and 
Jaeger #6 OS. 

The affected lady of generation I assured us that her two older 
sisters were not affected. 

In generation II, the youngest woman and her brother were not 
affected. The oldest sib, the propositus for the pedigree, was the 38 
year old mother of the children in generation III. She had blue scleras 
also. In her youth, she suffered from multiple fractures of her humeri, 
femurs and had a “‘few’’ dislocations. For the last ten years, tinnitus 
or a ringing sensation had been noted in the right ear. She has lost a 
moderate amount of hearing in that ear. She is 59 inches tall and weighs 
120 pounds. 

Her visual acuity was 20/20 O.D. and 20/40 O.S. Right eye, 
+-1.00 D. cylinder axis 110 20/20. Left eye, —0.50 D. sphere — 
+-1.00 D. cylinder axis 90 = 20/20. 

The youngest member of generation III was an affected boy six 
He has not had any dislocations or fractures and has 


years of age. 
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normal hearing. At the time, he had only the blue sclera feature of the 
syndrome. His visual acuity was 20/20 0.U. 

His eight year old sister was not available for study, but her 
mother assured us that she has blue scleras, has fractured a humerus and 
a leg bone and has had no dislocations. Her vision and hearing are 
believed to be normal. 

A third child, an older girl, is normal according to the mother. 


DISCUSSION 

Blue sclerotics are the commonest feature of the syndrome, nearly 
every affected person displaying it at the time of birth. Fragile bones 
or dislocations may occur pre-natally, congenitally, or not until a few or 
several weeks or years after birth. Otosclerosis depends upon changes 
in the region of the middle ear bones and is noted most often after the 
age of 20, but may occur in adolescence. 

Wright, Gernstetter, and Greenblatt®, in a paper on the estrogen- 
androgen therapy of advancing the bone age of fragile bone patients, 
favor the view of Knaggs'® who came to the conclusion that the blue 
color of the sclera is due to the greater translucency of a fibrous coat of 
normal thickness. Corboy* states that the case of blue sclerotics he 
studied was of normal thickness. Increased translucency alone was 
stressed by Bronson'' to account for the normally thick blue sclera 
he had sectioned. 

An older theory of von Ammon (1841) accounts for the blue 
color by postulating a thinner sclera. Until a larger number of such 
scleras are measured neither explanation can be considered as established. 
In any event, the China blue, state blue or gray blue color results from 
the fact that the blood and pigment in the choroid and ciliary body seen 
through the sclera makes the latter appear blue. For the same reason 
superficial veins as seen through the translucent skin are blue. After 
studying 463 cases, Bell? found the blue varied from that of the normal 
newborn's sclera to that of a blackish blue. 

Three eyes of congenital fragile bone patients were sectioned by 
Ruedemann'*. These did not come from members of typical pedigrees 
and were complicated by juvenile glaucoma or some other condition. 
His microscopic studies, however, contribute to the reasons why a 
sclera appears blue. Ruedemann rightly claims clear sclerotics would be 
a more accurate title. He accounts for scleral transparency on the basis of 
a thinner fibrous tunic, a deficiency of collagenous fibers, fewer fibers in a 
loose network, or a possible increase of mucoid material. No deficiency 
of elastic fibers was noted, but an increase in the number of pre- 
collagenous reticular fibers was present. 
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Kemp and his co-authors* after a study of 25 cases do not believe 
that visual acuity is affected by this syndrome. They also claim that the 
adult has fewer fractures than occurred during childhood. Cod liver 
oil and vitamin D do not improve an affected person. 

According to Cremin®, a fenestration operation of the tympanic 
ring aids the hearing of the otosclerotic patient. 

Our small group of cases showed the variable expressivity charac- 
teristic of the syndrome. A boy had only the blue sclera aspect of the 
syndrome. There is less than a 60 per cent chance of his acquiring fragile 
bones and there is less than a 50 per cent chance that otosclerosis will 
appear His grandmother has had bone and joint symptoms and 
otosclerosis. His mother has had fragile bones, dislocations and has 
unilateral otosclerosis. His affected sister has brittle bones and has less 
than a 50 per cent chance of becoming deaf. 

None of our patients was as disfigured and none had as many 
fractures as the extremely severe cases noted in textbooks: actually these 
extreme cases are in the minority 

One should be aware, as Bell* has warned, that blue-colored 
scleras may be associated with hydrophthalmia, aniridia, and micro- 
phthalmia: or with myopia, keratoconus and megalocornea'? 


SUMMARY 

Since blue sclerotics is the one aspect shared by nearly every case 
of the syndrome and since a multitude of synomyms exist for this same 
syndrome, the name blue sclerotics syndrome is favored. 

The variable expressivity of the signs and symptoms has been out- 
lined. Blue sclera is the commonest sign. Fragile bones and dislocations 
are next in line of frequency. Not far behind is otosclerosis yielding a 
middle ear. conductive-lack, type of deafness. 

The blue scleras are typically congenital. Fragile bones can occur 
prenatally, but usually occur after birth. Otosclerosis, however, is an 
abiotrophy which becomes clinically apparent during adolescence or 
more often between 20 and 30. 

In the present pedigree of the syndrome, there were four affected 
persons in three generations. There was a variability in the number of 
symptoms or signs found in the cases. 

A dominant autosomal type of inheritance best explains the 
transmission in this pedigree. Although there is no evidence to date that 
irregular dominant genes are involved, this is still a possibility. 
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BOOK NOTICES 


MANUAL OF OCULAR TESTS AND REQUIREMENTS. Third 
edition. Council of Education and Professional Guidance, American 
Optometric Association. Published by the Association, Wilmac Build- 
ing. Minneapolis 2, Minnesota. 79 pages. Board covers. $3.50. 1953. 

This monograph deals with the required visual qualifications for 
candidates for federal civic service positions and for the several branches 
of the armed services. In additional to reviewing the required visual 
qualifications it also provides the reader with a review of the examina- 
tion and refraction procedures expected on the part of the optometrist 
and the method of reporting the findings. 

This material was originally compiled from many sources by Dr. 
H. Ward Ewalt, then chairman of the Council of Education and Pro- 
fessional Guidance of the American Optometric Association. It has 
since been kept up to date by the committee and the current edition is 
the third complete revision. This monograph is a very handy reference 
book and should be available in every optometric office. 

TERRY JUDITH PARKINS 
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THE ELECTRICAL RESPONSES OF THE EYE* 


PART Il. THE ELECTRORETINOGRAM 


David D. Michaelst 
Chicago College ot Optometry 
Chicago, Illinois 


The electroretinogram (ERG) is the overall pattern of potential 
elicited by stimulation of the retina. It may be recorded by placing one 
electrode on the cornea and the other on the optic nerve. More con- 
ventionally, only the posterior half of the eye is used, the standard 
leads being attached to the inner and outer surfaces of the retina. Other 
leads may be used for the study of more specific problems (Granit, 
1947). 

Because of the complexity of the response of the vertebrate retina 
it is convenient to begin by examining the electric potentials which 
originate in the retina of simpler eyes. Hartline and Graham (1932) 
recorded the electroretinogram of Limulus. This response is produced by 
illumination after about 0.02 sec. and precedes the optic nerve discharge. 
The latent period is shortened and the potential increased by increasing 
the stimulus strength. The maximum potential developed by this eye 
is approximately 20 mv. There is no evidence of an off effect either in 
the ERG or the optic nerve discharge. These investigators also found. 
in recording the optic nerve discharge of Limulus, that the individual 
impulses are superimposed upon a slow potential. The closer the 
electrode was placed to the exit of the nerve from the eye, the larger 
this potential was found to be. A similar slow potential was found in 
the optic nerve of the cephalopod, Loligo, (Therman, 1940) and the 
water beetle, Dytiscus. (Bernhard, 1942). When the preparation is 
crushed, no trace of this potential can be recorded. Further, the latent 
period increases when the leads are placed farther from the eye. All this 
evidence seems to indicate that the retinal disturbance is somehow 
transmitted to the optic nerve (Granit, 1947). The disturbance 
probably originates in the receptor elements themselves as an electrotonic 
potential which spreads to the optic nerve (Bernhard, Granit and 
Skoglund, 1942). The monophasic electroretinogram of Dytiscus has 


*Submitted on May 10. 1953, for publication in the November, 1953. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OP OPTOMETRY 

tOptometrist. M. S., Chairman, Department of Biologic Sciences. Fellow, American 
Academy of Optometry 

Part IV. Some Sensory and Clinical Correlates. will appear in the December issue 
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turned out, after further analysis (Bernhard, 1942) to be made up of 
two components, a slow monophasic S-component and a more rapid 
monophasic R-component. Of these, the latter alone seems to be 
responsible for the optic nerve discharge. The S-component, first 
believed to originate in the pigment layer (as a result of pigment cell 
migration) has later been shown to originate in the receptor (Granit, 
1933; Therman, 1940). 

The vertebrate ERG is a complex curve (Figure 15). Brucke and 


lop: Record from normal! guinea pig. Middle: Record from normal pigeon 


Jottom Record from normal ¢ Before the records were taken the 


animals had been exposed to normal room lighting Stimulus was about 
ten times threshold) Atter Water 950 


Garten (1907) and later Einthoven and Jolly (1908) obtained from 
the whole eyeball a curve which had all the components of the ERG 
known today. There is an initial sharp negative variation (a-wave) 
followed by a rapid positive rise and decline (b-wave) and a later 
gradual rise and fall (c-wave). When the light is off, there is a small 
fluctuation superimposed on the c-wave. This off effect is the d-wave 
These waves are characteristic of all vertebrate eyes though they have 
more significance in some than in others. The ERG must be differentiated 
from the resting potential which is of the order of 6 mv. and inde- 
pendent of illumination Kubhne and Steiner as early as 1881 had 
pointed out that the resting potential of the excised eye steadily 
diminishes until it finally becomes negative while the retinal response to 
illumination did not change in sign. The fact that the light response 
was generally described in the older literature as an increase in the 
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normal resting potential has probably been responsible for a good 

deal of confusion in discussion of the ERG. . 
Following a suggestion by Piper (1911) that there are two types 

of retina in terms of their response to light, Granit (1935) extended 

these studies and identified them as I-retinas and E-retinas. The charac- . 

teristics of each are given in Table IV. 


TABLE 
RETINAS AND I 


IV 
RETINAS 


Characteristics of I-Retinas or 1-ERGs Characteristics of E-Retinas or E-ERGs 


! A relat.vely large and brisk off effect l A small and slow off effect 
due to renewed P II activity 

2 Supernormal negative a- waves 2 A subnormal positive b-wave elicit 
(‘notches’) elicited by flashes fall ed by a flash falling on the eye dur 
ing on the eye during the off effect ing the off effect (such waves are not 


preceded by a negative ‘‘notch’’). 


The reaction to fast imtermittent 3 The reaction to intermittent stimu 
stimulation: positive off effects, elic lation: repeated subnormal b- waves 
ited by the dark intervals. cut short elicited by the flashes 


by the nepgative a- waves caused by 
the flashes 


+ The fact that. when the type of reac 4 The fact that, when the type of re ‘ 
tron changes as a result of light adap action changes after light- adaptation 
tation. the change is more marked at the change is more marked at “‘on’ 
off than at ‘on.’ tending to make than at “‘off.”’ 
the features summarized above more ° 
obvious in light. than in dark-adap 
tation 
> A rather high fusion frequency in the 5. A rather low fusion frequency in the 
photopic state as the negative photopic state. Since the subnormal 
notches’ or a- waves. which play b- waves coincide with volleys of im 
such an important part in the reac pulses in the nerve, this type of ret 
tion to intermittent light. coincide ina may be said to respond to flicker 
with volleys of (pre-excitatory) in primanly with volleys of excitation 


hibition interrupting the rebound of 
excitation at “‘off.”’ 
After Granit, 1935 


In order to fit these results into a fame of reference, it has been proposed 
that the E-type be identified with a rod dominated retina and the I-type 
with a cone dominant retina. Such a scheme becomes intelligible only if 
the cone is regarded as the more primitive type of photoreceptor. (c.f. 
Walls, 1942: Detwiler, 1943.) The evidence for this is that the eyes of 
animals having mixed retinas react like E when dark adapted and like 
I when light adapted. In the almost pure cone retina of the pigeon, 
the I-character is permanent whereas in the cat retina, which is dominated 
by rods, the E-character is permanent. As Granit points out, however, 
the electroretinogram reflects the responses of the retinal receptor 
mechanisms as an average and, consequently, the distinction based on 
E- and I-types must be regarded as only a first approximation. In terms 
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of rod or cone dominance in a given animal, it would seem that the data 
can be made to fit into the general scheme of the duplicity theory. 

It can be shown that the retinas of animals in which cones 
predominate tend to give the E-type response while those in which rods 
predominate, the I-type ERG is manifested. The full implications of 
such a division will, however. have tc await further research on a 
greater variety of animals. in particular, we will need to know much 
more about the significance of the ERG as a whole and its components: 
it is this type of evidence which will now be considered 

In attempting to understand the significance of the ERG we 
must first consider whether it is the sum of simpler components. If 
such is the case, the next step is to identify the various components with 
specific histologic elements of the neuroretina. This is no simple task 
The ERG is a complex curve, and the retina a highly integrated network 
of neurons. These, in addition to the fact that present techniques do 
not allow the recording of electrical changes from any but ganglion 
cells. have continually hampered progress. What little we do know is 
based to a great extent upon the beautiful and painstaking research of 
Granit and his coworkers at the Caroline Institute in Stockholm 

The first problem which arises in ERG analysis is the isolation of 
its components. The fact that the ERG was not a simple curve but 


a composite effect was realized by Einthoven and Jolly (1908). Their 
method of analysis is presented in Figure 16. Piper (1911), Waller 


Pig 16. A diagrammatic representation of Einthoven and Jolly’s (1908) analysis ot 
the retinal response. The three curves (representing three hypothetic’! ‘sub 
stances ) sum in their proper time relations to give a normal action poten 
tial. (Prom Quar. J. Exper. Physiol.) 


(1900) and Chaffee, Bovie and Hampson (1923) each had their own 
ideas or modifications on the analysis of the components of the ERG 
It was not until 1932, however, that a reliable system of analysis, based 
on physiologic evidence, was forthcoming. Granit, (1932, 1933) 
and his coworkers observed that it was possible to isolate certain com- 
ponents by the use of various drugs. For example, the three components 
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which are now believed to be responsible for the composite ERG were 
labelled according to their differing disappearance under ether narcosis. 
Thus, process I (P-I) is the first to disappear when a cat inhales ether, 
P-II and P-II] subsequently vanishing from the record in that order. 
As regards the nature of the components themselves. it can be seen from 
Figure 17. that P-I accounts for the c-wave, P-II for the b-wave and 


big. 17 Analysis of EF electroretinogram After Granit, 1947 
partially the d-wave whereas P-III, the only negative component, is 
responsible for the initial a-wave and, in conjunction with P-II, for 


the d-wave. The d-wave off effect is therefore seen to be an interference 


phenomenon. 

It is difficult to discuss the characteristics of these individual com- 
ponents except within the frame of reference of the I- and E-type of 
ERG responses. For example, P-III is very prominent in the I-type and 
considerably reduced in the E-type. Similarly, and partly on account of 
this, the off effect is more prominent in the I- than the E-type. The 
effect of light and dark adaptation are also best envisioned in terms of the 
I and E differentiation while the latter may, as we have seen, be 
fitted into a scheme which considers relative rod and cone dominance. 
It should not be assumed, however, that such schemes are by any means 
clear cut and valid for all cases. To take the above illustration as an 
example. although the facts indicate that P-III seems associated with the 
cone pathways, it is increased by light adaptation and there is no con- 
clusive evidence that this potential originates in the cones. It has, in 
fact. been suggested that the amacrine cells are involved (Graham and 
Granit, 1931). Amacrine cells, associated with the cone rather than the 
rod system, are, therefore, not ruled out of the duplicity scheme pro- 
viding. as Granit has emphasized, that the duplicity theory be extended 
to the rod and cone systems rather than to the photoreceptors exclusively. 
Further, P-III is associated with inhibition and is probably not related 
to optic nerve discharge at all. This means that our views on the role 
played by the cone system in vision may need radical revision. Finally. 
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its response to alcohol indicates that P-III may be made up of two 
separate components only one of which originates in the receptors. It 
is clear, however, that P-III is definitely associated with inhibition 
and since the a-wave precedes the b-wave, it may be regarded as a 
mechanism which wipes the slate clean before subsequent discharges 
(Figure 18). The foregoing discussion of P-III will serve to emphasize 


a 


' 


Fig. 18. Inhibition of the off-response by re illumination. (a) Normal response of 
off-fibre of frog (b) response inhibited by re-illumination (Hartline 
1940, J. Opt. Soe. Amer., 30) (c) inhibition of response in off -fibre of 
rat by re-illumination. Intensity of stimulus: 2.400 mic. (Garnit, 1941 
Acta Physiol. Scand., 2) (d) effect of re-illumination on on-off-element 
of cat. Note bref temporary inhibition followed by re-excitation. Intensity 
of stimulus: 0:82 m.c. Time marking of all records: 1/5 sec. After 
Granit. 1947 


= 
. a 
i 
b 
» 
° 
7 
on 
Cc 
on 
7 
d 
> 
| ttt 
. 
593 


ELECTRICAL RESPONSES OF THE EYE--MICHAELS 


some of the difficulties associated with ERG analysis. 

Similar complications arise in attempting to describe the components 
P-I and P-Il. The first of these is also unrelated to the optic nerve 
discharge. When the eye of a frog or cat which contains both rods and 
cones is light adapted, P-I disappears; this does not occur in the pure 
cone eyes of the turtle (Meservey and Chaffee, 1927) or tortoise 
(Bernhard, 1941). This suggests that the rods play some part in the 
elaboration of P-I, particularly since it seems to have the same general 
sensitivity to different wave lengths (Granit and Munsterhjelm, 1937) 
Probably P-I acts to sensitize the P-II component especially in the 
transition from light to dark adaptation. The P-II component is 
highly sensitive to oxygen lack (Figure 19), which provides a useful 
method of isolating the P-I plus P-III responses. The P-II component, 
it will be recalled, is responsible for the b-wave of the ERG. It is the 
only component directly associated with the optic nerve discharge and. 
like it, decreases with light adaptation and continued illumination. The 
b-wave, however, exhibits some erratic behavior. At low intensities for 
example, it rises in two or more steps (Granit and Munsterhjelm, 1937). 


big. 19 The effect of retinal asphyxia on the cat electroretinogram (a) Normal 
record (b) after occlusion of the carotids: (c) recovery (d) and (e) 
effect of asphyxia from another experiment. Stimulus in (d) was 100 
times that in (e) (Granit, 1933. J. Physiol., 77.) 
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Further, the off component of P-II is increased by epinephrine at the 
same time that the b-wave is depressed. This must mean that the P-II 
component represents the sum total of a number of processes with 
different latent periods and rates of appearance thus producing different 
amounts of positive potential (Granit, 1947). For example, one of the 
causes of multiple b-waves may be the difference in rod and cone 
responses since the waves may be separated by using long and short 
wave lengths (Granit and Munsterhjelm, 1937). Finally, it is unlikely 
that P-I] has its origin in the ganglion cells because it is unaffected by 
antidromic stimulation. Granit (1947) believes that P-II originates in 
the neural pathways between the receptors and the ganglion cells and 
that it is the electrical manifestation of excitation in these pathways 
Bartley (1939) has gone so far as to locate it in the bipolar cells. 

What conclusions can be reached on the basis of the evidence just 
discussed? This is a problem which is somewhat more complex than 
superficial examination would reveal. It involves first settling the 
question of whether the electrical manifestations are the causal factors of 
excitation (and inhibition) or merely a phenomenon concomitant with 
the chemical disturbances. Granit (1947) believes that the evidence 
suggests a reasonable electrical theory although he admits other theories 
are possible. Such a theory (here presented in a highly simplified 
form) would involve the depolarization of the fiber attached to the 
photoreceptor. This depolarization would be caused by the electrotonic 
potential which is in turn a function of the photochemical changes in the 
photoreceptor. This electrotonic potential, at least for the rods, may 
tentatively be identified with P-Il. The wave of depolarization is 
transmitted to the bipolar cell which in turn activates the optic nerve 
discharge. This process may tentatively be identified with P-II* 
Finally, a receptor potential associated with the cones for inhibition 
may be tentatively identified with P-III. It should be emphasized that 


*Consideration should also be given to the suggestion by Fry and Bartley (1935) that 

the b-wave of the ERG is determined by the nonfocal (ie. stray light) with n the 
eve. Recent evidence published by Boynton (Ph.D. thesis, Brown University, 1952) 
supports such a viewpoint but, unfortunately, the present writer did not hive Boyn 
tons paper available to him. It might also be mentioned in this connection that 
according to a recent paper by Fry and Alpern (1953) the stray light may also be 
responsible for the so-called a-adaptation ‘spread’ discovered by Shouten and Orn 
stein in 1939. It would appear to the present writer that, considering the extreme 
sensitivity of the retina, the effect of minute amounts of radiant energy (amounts 
which migh: easily have been disregarded) could be expected to produce significant 
changes in the electrical response as well as result in perceptible changes in the visual 
field. Such stray light effects could. of course, be significant only at scotopic illumi 
nation levels. Nonetheless. one must admit that the satisfactory recognition and 
measurement of such stray light effects impose considerable technical problems. It 
should be interesting to awa.t further developments in this area 
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ELECT RICAL 


this is more or less speculative. Further elaboration of such a theory is 
beyond the scope of this paper. 

In a recent paper, Waters (1950) surveys various techniques of 
electroretinography of experimental animals and presents some details 
of the apparatus involved. He recommends a directly coupled amplifier 
for light stimulation lasting one second or longer. If the flashes last 0.1 
second or less, a condenser coupling may be used which greatly simpli- 
fies construction. When the amplifier is used with a cathode ray tube 
the gain should be at least 10°. In order to prevent pick up of outside 
interference with such sensitive apparatus, it is necessary to provide ade- 
quate screening. Waters suggests a cage built of expanded metal fastened 
to a wooden frame and grounded to a water main. The cage houses 
all of the equipment. The details of the amplifier circuit, after Waters, 
are shown in Figure 20. The light stimulator involves a 6 V_ bulb 


« lf 4 ‘ | recording of electroret.nogram 
Mains opera ed power units for the last two stages and for the cathode ray 
tube are not shown \iter Waters) 1950 


fitted into an adapted gunsight. The light is focused upon a sliding 
neutral density optical wedge and a shutter giving short flashes. Pro- 
vision for the insertion of colored filters is made and a photo-electric 
cell is introduced to signal the light flashes to the second beam of the 
oscilloscope. For electrodes, U-tubes filled with Ringer's solution and 
having a silver rod coated with silver chloride dipping into one arm 
were used. A cotton wick soaked in the solution and emerging from 
the other end of the tube makes the contact with the eye. The electrodes 
may be modified to be inserted into contact lenses, which are usually 
used for human eyes. (Figure 21.) 

Although, as Waters points out, electroretinography affords the 
only objective method of determining retinal function in animals it 
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Fig. 21. Patient with contact lens electrode in place. as used in the recording of the 
electroretinogram. From Jacobson and Berens, 1951 


does not tell us what the animal actually sees. He cites an experiment 
by Granit (1945) which demonstrated hue-discriminating elements in 
the eye of the cat which is almost certainly color blind. Thus Waters 


writes: 


The retina is only one link in the visual system so that training experiments 
alone can provide information as to what the animal sees. since ‘seeing’ involves not 
only the production of impulses in the optic nerve, but also an interpretation of these 
impulses by the animals higher centers 


Concerning human electroretinography, Adrian (1944) showed 
that there are two different types of response to colored lights, photopic 
and scotopic. He finds the diphasic photopic curve most marked in 
response to red light and absent with blue light stimulation. The 
scotopic response is monophasic, absent in light adaptation and greatly 
increased in amplitude in dark adaptation. Light of intermediate colors 
produces a mixture of response curves. Other workers have confirmed 
these results. 

Karpe of Sweden has been the most prolific worker in the field of 
clinical retinography. He studied the effects of air, mydriatics, refractive 
errors and ocular and lid movements upon the ERG. He has estab 
lished what he considers normal limits (e.g., a b-wave of 0.23-0.51 
mv.) and tentatively identified four abnormal types. The height of 
the b-wave was used as a criterion. A subnormal type (b-wave less 
than 0.18 mv.) was obtained in cases of high myopia, detached retina, 
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edematous retina, hypertensive retinopatisy, retinitis pigmentosa, glau- 
coma, cataract and embolism of the central retinal artery. 

An ERG, showing no response, was found in myopia associated 
with detached retina, periphlebitis of the retina with secondary atrophy 
of the optic nerve, retinitis pigmentosa and in an eye blind due to 
cataract. A supernormal ERG (b-wave more than 0.55 mv.) was 
found in thrombosis of the central retinal vein, papillitis and acute 
optic neuritis. Many diseases, however, were found to give an ERG 
within normal limits. It must be concluded that the electroretinographic 
methods are not yet firmly enough established to serve as an adequate 
diagnostic tool although they yield supplementary information, par- 
ticularly in cases of intra-ocular foreign bodies and retinal detachment 
A good survey of this general area of investigation is reported by 
Jacobson and Berens (1951).* 


*Part IV. Some Sensory and Clinical Correlates. will appear in the December issue 


INSTRUMENT REVIEW 


ILLUMINATOR FOR AO 590 PHOROPTOR SCALES. Ameri- 


can Optical Company, Southbridge, Massachusetts. 


An illuminator attachment is now available for the AO 590 
phoroptor. This illuminates the scales, making it easier to operate in 
darkened offices. It does not interfere with phoroptor controls and can 
be installed in AO 590 phoroptors now in use or be ordered as factory 
installed equipment on new units, from American Optical Company 

The illuminator was developed from an original model devised 
by D. B. Howard, O.D.. of Perth Amboy, New Jersey. Dr. Howard's 
model proved functionally effective. and further design development 
resulted in a unit which fits flush against either side of the phoroptor 
clearly illuminating cylinder axis. sphere power. cylinder power, and 
auxiliary dial scales. 

Each of the two illuminator units contains two light bulbs. The 
cord is clipped closely to the instrument arm and plugs into any 6 volt 
transformer 

ROBERT E. BANNON. 
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DIVERGENT VIEWPOINTS AT THE NATIONAL INTER 

PROFESSIONAL COMMITTEE ON EYE CARE MEETING 
Since the formation of the National Interprofessional Committee 
on Eye Care, your editor has been one of optometry's representatives 
on this committee. The present editorial 1s by way of a report on the 
activities of the committee. The eighth regular meeting of the commit 
tee was held at Chicago, Illinois, October 11, 1953. Chairman Culler' 

opened the meeting with the following remarks: 

“This Committee was formed at the instigation of the Joint Com 
mittee on Visual Physiology and Optics to provide a common meeting 


‘Arthur M. Culler, M.D. Ophthalmologist. Chairman, Department of Ophthalmology 
Medical School, The Ohio State University, Columbus, Ohio 
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ground or forum. The friendships formed here will gradually allow a 
more frank and open presentation of various interests, but we must 
realize that while we are all dedicated to the care of the nation’s eyes 
and the good of the patient, we are each here representing a group with 
special interests. We must be idealists here. We may criticize the actions 
of another group particularly when we have specific suggestions to the 
representatives of that group which may lead to more amicable relations, 
but we must face the fact that under present codes we may leave a con- 
ference with irreconcilable differences between the bodies we represent 
and we must keep these conferences open not only to representatives of 
all interested groups but to invited guests in various related fields. As 
Prangen® used to say, ‘the more the merrier.’ 

“The chairman has carried several requests to the parent commit- 
tees for ophthalmology and wishes to report the following actions: 

“1. The Joint Committee approves and will undertake to en- 
courage the exchange of selected lecturers among the three groups, opthal- 
mology, optometry, and opticianry on national, State and local levels. 

“2. The matter of supervision of orthoptic technicians was 
brought to the attention of the American Orthoptic Council and an open 
meeting for the discussion of this matter and the entire field of orthoptics 
was held on Friday, October 8, 1953. It is the sentiment of the Joint 
Committee that this comparatively new and important field should be 
developed jointly by ophthalmologists and optometrists avoiding rivalry 
from the beginning. 

“3. A subcommittee was appointed to prepare recommendations 
for improving the early recognition of glaucoma and suggestions should 
be forthcoming soon. 

“4. A subcommittee was appointed to consider standards for 
qualified opticians. 

5. Our request for support of activities in the organization and 
providing of information to state interprofessional committees was re- 
ferred to the Council of the American Academy of Ophthalmology and 
Otolaryngology for action.” 

The Committee then considered and acted on a number of mat- 
ters which, when concluded, will be turned over to the parent bodies for 
their consideration. However, as Culler had stated, there were serious 
differences between the groups as the meeting progressed. The represen- 
tatives of each group naturally acted as a unit in considering the ques- 
tions before the committee. 

*Avery DeH. Prangen. M.D. Ophthalmologist. Section on Ophthalmology, Mayo 


Clinic. Rochester, Minnesota. Chairman Emeritus, National Interprofessional Com 
mittee on Eye Care 
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During 1953 it has been evident to those of us working as the 
National Interprofessional Committee on Eye Care that this program 
to improve professional relationships has encountered a series of pro- 
posals by participating groups which may make the future of the com- 
mittee problematical. 

Each of these proposals is supported militantly. Each has some 
basis for the support it receives. Yet in each proposal the opponents 
can and do present viewpoints which should not and cannot be ignored 
In other words, problems are present, which involve two or more 
groups and do not lend themselves to easy solution. What are these 
major problems that were touched on during the meeting? 

* * 


* * 


First, ophthalmology through its parent bodies has proposed that 
optometry entirely withdraw from the Federal Social Security—-Aid 
to-the-Blind program. Ophthalmology contends that this federal pro- 
gram deals almost entirely with pathology or eye injury, these being 
the province of the ophthalmologist only. It further contends that op 
tometry got into the program through an unusual legislative quirk and 
that optometry, to prove its good intentions in the family of profes 
sions, should withdraw from the program rather than take advantage 
of the situation. This position of ophthalmology is strengthened be 
cause the A.O.A. is originally on record opposing the aforementioned 
legislation in the form in which it was adopted, and at that time, 1950. 
the American Academy of Optometry advised its members to refrain 
from filling out the medical form then in use relating to this work. 

On the other hand optometry contends today that time and a 
somewhat revised program has altered the situation. When the Iegisla- 
tion in question was first passed the federal Social Security Agency and 
its State agencies required the examining doctor to fill out a form called 
the “long-form."’ This required a complete diagnosis on the part of 
the examiner and also required a statement from him that everything 
medically and surgically had been done for the applicant which could 
be done to improve his vision. Obviously this type of a report could 
not readily be made by an optometrist. The federal Social Security 
Agency, to make the original legislation workable, later authorized the 
use of a special ‘“‘optometrist-form,”’ or “short-form,” to be used by 
those applicants wishing to have an examination by an optometrist. 
Many State social security offices provide these forms. This short form 
only calls for such information as can be properly supplied by the op- 
tometrist within the framework of the optometry law under which he 
is licensed. As a matter of practice, applicants visiting an optome*rist 
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with such an application form are frequently reexamined by an ophthal- 
mologist before the records are completed and the application is acted 
upon by the agency. In other words, in the several years which have 
passed between the enactment of the legislation and the present time, the 
agency has re-orientated itself to meet the required conditions of the 
federal law. The agency has set up a program giving all applicants a 
free choice of doctor. A number of State agencies have indicated satis 
faction with this arrangement and the work done by optometrists. 
Optometry admits that the plan as now constituted is, at times, a little 
cumbersome, but it contends that in receiving a dual examination the 
applicants are better served because optometric techniques with all sorts 
of sub-normal vision aids are frequently introduced by the optometrist 
to improve their vision 

Optometrists further point out that the geographical distribution 
of their practitioners is such that applicants almost anywhere can readily 
reach their offices for preliminary screening, while ophthalmologists are 
usually found only in the larger urban centers. 

In addition, optometrists point out that all State laws have now 
been amended to authorize optometric participation in this federal pro 
gram and that this is a proper and fair procedure, since it provides for 
free choice of doctor by the applicant. 

Optometrists finally contend that under this Aid-to-the-Blind 
program they are making only the optometric tests usually employed 
in their examination and refractive work and they are in no way invad- 
ing ophthalmological practice when they do these examinations and re 
fractions in this way on this special group of applicants. 

* * * * 


The second major problem is presented by optometry. Its official 
economic body, the American Optometric Association, has proposed that 
the National Interprofessional Committee on Eye Care be reorganized 
to include only two professional groups. the ophthalmologists and the 
optometrists. This proposal would eliminate opticianry from its present 
places on the committee and would bring opticians into consultation 
with other members only on those questions directly relating to them, 
or their work. The A.O.A. resolution dealing with this proposal is 
now in the hands of ophthalmology. 

In presenting the A.O.A. proposal, the optometric representatives 
on the committee stated that it was illogical for an optometric delega- 
tion to discuss present or future policy making proposals of the profes 
sion before the representatives of the Guild of Prescription Opticians of 
America as this group is an openly admitted opponent of all things 
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optometrical. They also felt it was illogical for them to discuss these 
plans before the representatives of the Independent Optical Wholesalers 
Association, as such discussions were of little interest to the representa 
tives of this association. Both the Guild and the Independent Whole- 
salers have representation on the committee. Admittedly, optometry 
has no quarrel or difficulty with the wholesale or laboratory people’. 
and the relationships between optometrists and laboratory people are 
excellent. On the other hand the relationship between retail dispensing 
and optometry are subject to improvement. 

Optometry contends that dispensing opticians have no place on a 
“professional committee’ as their work is non-professional in character 
and scope, and is conducted solely as a business with an almost complete 
disregard for true professional ethics. Wholesale opticians are business 
men with little opportunity of adopting professional viewpoints in their 
conduct of their laboratories. 

The dispensing opticians contend that they belong on the com- 
mittee as they serve a portion of the public, and the writer believes that 
ophthalmologists generally support this position. 

The opticianry groups now on the committee are disappointed 
and not pleased with the A.O.A.'s proposal, because it removes them 
from an interesting open forum in which much of interest is discussed 
Because of their participation, the parent bodies they represent are assist- 
ed in keeping abreast of current plans and future planning in the entire 
field of eye care. The Independent Optical Wholesalers Association rep 
resentatives point out that they are frequently in a position to bring 
optometrists and ophthalmologists together at local levels to consider 
mutual problems. They further point out that they have rendered im 
portant service in setting up State interprofessional committees on eye 
care. The representatives of all opticianry groups also point out that by 
serving on the committee they have access to the current leadership in 
both ophthalmology and optometry and that the reverse is also true 

* * * * 


The third problem before the committee is presented by the retail 
dispensing opticians. This group, lead by the Guild, is now proposing 
that ophthalmology and optometry assist them in securing licensing 
laws in the various States. They point out that eight States now pro 
vide some sort of registration for retail dispensing opticians. They wish 
to expand this legal recognition into many other areas. They claim they 


‘Represented on the committee by Norman MacLeod of the McLeod Optical Company 
Providence, Rhode Island. and by Leslie W > Myers. N. P. Benson Optical Company 
Minneapolis. Minnesota 
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need this legislation to raise the standards of opticianry and to protect 
themselves from attacks upon them by local optometric groups. 

The A.O.A. representatives on the committee reply that the asso- 
ciation is on record as opposed to such legislation on the grounds that 
it is unnecessary: the responsibility for glasses rests upon the prescriber 
and not the dispenser. They further point out that if the retail optical 
dispenser would conduct his business in a manner which does not dis- 
criminate against optometrists he has nothing to fear from local, State 
or national optometric societies. The attitude of the A.O.A. on this 
question is that many retail optical dispensers have not made any notice- 
able effort to change the philosophies underlying their business prac- 
tices in recent years and certainly until they show substantial evidence 
of doing so, they do not merit assistance in securing the legislation they 
wish from national or local optometric societies. 

The ophthalmologists on the committee, while not openly express- 
ing a fixed policy, indicated at the meeting that they tentatively approve 
the suggestion of licensure for dispensing opticians, and their parent 
committee has appointed a subcommittee to consider standards for this 


group. 


* * 


These are the problems which are before the committee when it 
adjourned its October 1953 meeting. Whether these problems can be 
solved and just how to accomplish this task with the minimum of fric- 
tion is now before us. It is evident to the writer that “smartness” or 
“cleverness alone will not accomplish the job. As Chairman Culler 
has said, we must be idealists. It will require a return to the sense of 
mission and high purpose to solve these problems in the public's interest. 
The committee started out with these qualities and a strong sense of 
humor. The latter now seems lost and without some saving sense of 
humor much of lasting value is rarely accomplished. 

Today there is discord among the organizations represented on 
the committee and it is useless to pretend otherwise. Some seem to think 
that discord which has always been must always be, no matter how 
serious the cost. At present the committee has reached an impasse. These 
proposals have been sent back to the parent bodies and the future of the 
committee rests upon their ability to solve these problems. Perhaps a re 
€ ‘nation of the proposals is necessary. 

in any event, there is general hope that the leadership in optometry 
and ophthalmology will be able to agree on such courses of action which 
are mutually beneficial to all parties involved, keeping in mind what 
is best for the public whom we all serve. 

CAREL C. KOCH. 
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PROGRAM—1953 ANNUAL MEETING 
AMERICAN ACADEMY OF OPTOMETRY 


The following speakers and topics will constitute the Program 
at the 1953 annual meeting of the American Academy of Optometry 
Chicago, Illinois, Drake Hotel, December 5-8. 
sented by the Papers and Program Committee, Dr. John D. Perry, Jr. 
chairman, Dr. Mathew Alpern, Dr. Eugene Freeman, Dr. Henry W 
Hofstetter, Dr. Alfred Lit and Dr. Fred W. Sinn 
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This program is pre 


Saturday, December 5, !953 


Registration. 

Business Meeting. 

President’s Annual Report 
Meredith W. Morgan, Jr., 
Ph.D. 

Secretary’s Annual Report 
Carel C. Koch, O.D. 

Announcements by Chairman 
of the Papers and Program 
Committee. John D. Perry, 
Jr... O.D 

The Design of Magnifiers for 
Use in Cases of Subnormal 
Vision. Edwin W. Bechtold, 
B.S. M.A., Associate Profes 
sor of Optometry, Columbia 
University. 

Discussion 

A Group Screening Test for 
Visual Acuity. C. F. Schu 
mache B \ M Researe h 
Assistant, Department of 
Psychology, lowa State Col 
lege, and Lauer, 
M. = M S., Ph D.. Professor 
of Psychology, Iowa State 
College. 

Discussion 

Luncheon ss 

The Use of Statistics in Visual 
Research. Francis A. Young, 
B.S., M.A., Ph.D., Depart 
ment of Psychology, State 
College of Washington 

Discussion. 

Inducement of Cyclofusional 

Movements. V. J. Ellerbrock, 
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M S« Ph D, School of Oop 
tometry, Ohio State Univer 
Sity 

Discussion 

Detailed Haploscopie Studies 
of One Subteet Meredith 
W. Morgan, Jr, Ph.D. Pro 
fessor of Vhysiolovical (Op 
tics and (Optometry School 


of Optometry, University of 
California 
Discussion 


The Changing Attitude Toward 


the Blind and the Partially 
Sivhted Joseph l Pascal, 
M.A, O.D., M.D., Director 


of Eve Department, Stuyve 


scent Polvelinic Lecturer, 
N Polyclinic Medical 
Sx hool 

Discussion 

Visual for the Levally 
Blind Charl G Ritter 
Consultant on Special Aids 
and Appliances, American 
Foundation for the Blind, 
Ine Ne York City.* 


Discussion 

Ooptometri Rehabilitation of 
the Partially Blind. FEupene 
Freeman, Ph.D, Dean, Chi 
cavo College of Optometry 

Disc ussion 


*Aids and appliances for the blind to 


be on exhibition 
member 
in attendance at the exhibit 


Professional staff 


of the Foundation will be 


7 
4 
i 
11:00 
3:40 
3:50 
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12:05 
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Dinner Recess 


The lmportance of The ACA 


Ratio in Industry and 
Schools Fred W Jobe, Di 
rector of Ophthalmic Re 


se are h, h and Lomb 
Optical Co 

8:05 Disc ussion 

8:15 The lorque PLD 
Otto R Enyvelmann, OLD, 


Chicago, Hlinois 


9:00 Section Meetings 
\niseihonia 

Contact Lenses 
Occupational 
Optometry 

Orthoptics.. Grand Ballroom 

Pathology Room M-18 

11:00 (cular Complications in Dials 

tes. Isadore Kaplan, M.D 

Professor of Human Anato 

my and Clinical Pathology 


Room M-17 
Parlors 


Parlor ¢ 


Pennsylvania State College 
of Optometry 

11:30 Discussion 

11:40 An Evaluation of the Biolow 
and Near Work ¢ oncepts ot 
Myopia Development. Fran 
cis A. Young, BS M.A., 
Ph.D., Department of Psy 
chology, State Collewe of 
Washington 

12:00 Discussion 

12:10 Chapter Luncheon 
Room.) 

2:20 Cataract and Its Etiolowy 
Arthur Schlaifer, BS.) 
Op Assistant Pro 
fessor of Optometry and 
Ocular Pathology, Pennsvl 
vamia State Coll ve oft Oop 
tometry 


h 


:50 Discussion 

000 Near Point Visual Test for 
Schools and Industry Gslenn 
\ Fry, Ph.D... Director 
School of (Optometry Ohio 
State University 

3:30 Discussion 

3:40 Visual I’svycho-Neurosis 
Emmanuel Gobeil, Opt. D 
B.A., B.Ph Chief of the 
Department of Optometry 
and Director of Visual Re 
habilitation Clinie of — the 
Hotel- Dieu Montmagny Hos 
pital, Member of the Medical 
Staff and Professor at Mon 
treal University 

4:10 Discussion 

4:20 The Effect of Luminance of 

the Contrast Inducing 


wn 


TRANSACTIONS OF 


ACADEMY 


8:35 

8:45 An Investigation of the Rela 
tionship Between the Degree 
of Shape and Orientation 
Constancy, and the Difficul 
ties Encountered by Patients 
in Adjusting to Changes in 
Cylinder Correction. George 
W. Knox, Ph.D., School ot 
Optometry, Ohio State Uni 
versity. 


Discussion 


Sunday, December 6, 1953 


Flashes on the Spatial Range 
of Metacontrast.* Mathew 
Alpern, Ph.D., College’ of 
Optometry, Pacific Univer 
sity 

4:50 Discussion 

§:00 A Study of Visual Performance 
of Mentally Retarded Chil- 
dren. Morris Kirschen, A.B., 
().D., Modesto, California 

5:20 Discussion 

5:30 Dinner Recess 

7:30 Symposium on 3-D and Wide 
Angle Movies Mathew AI- 
pern, Ph.D., School of Op- 
tometry, Pacific University, 
Presiding 
Speakers 

7:45-8:15 Cinerama, Cinemascope 
and 3-D \ discussion of 
advantages and limitations 
Reucl A. Sherman, D.O.S., 
Director, Occupational Vi- 
sion, Bausch & Lomb Opti 
cal Company, Rochester, 
New York 

8:15-9:15 Development of the Meth 
ods of Three Dimension Pho 
tography, Armin J. Hill, 
Vh.D., Staff Physicist, Motion 
Picture Research Council, 
Hollywood, California 

9:15- 10:00 Some Physiological and 
Psychological Problems of 
Three Dimension Movies, 
Monroe J Hirsch, O.D., 
Ph.D. Ojai, California 

10:00 - 10:30 Adapting motion picture 
developments for visual 
therapy in optometric prac 
tice, Daniel Woolf, Ph.D.. 
School of ()ptome try, Col 
umbia Universitv, New York 

Discussion: Paul C Foote, ( Ip 

tical Development Engineer, 
Bell and Howell Company, 
Chicago, Hlinois 


*Aided by a grant in aid from the 
Research Fund of the American 
Academy of Optometry 
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12:20 
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Monday, December 7, 1953 


Section Meetings 

\ccommodative Response of 
the Eye to Electrical Stimu 
lation of the Ciliary Ganglion 
in Cats. Elwin Marg, Ph.D., 
School of Optometry, Uni 
versity of Califormia, and 
Johnie L. Reeves, 
USAF (VC) Aero Medical 
Laboratory, WPAFB, Ohio, 
and Wallace E. Wendt, D.V 
M., Cleveland, Ohio 

Discussion 

Latent Myopia in Exodevia 
tions. John R. Kennedy, 
O.D., Burch Clinic, St. Paul, 
Minnesota. 

Discussion 

luncheon Recess 

Compensating Bifocals for 
Cases of \nisometropia 
George A. Parkins, Opt.D., 
Ord, Nebraska 

Discussion 

Brightness Difference in See 
ing. Sylvester K. Guth, B.S., 
E.E., D.O.S., and A.A. East 
man, B.S.. E.E., General 


Electric Co, Nela Park, 
Cleveland 

2:55 Discussion 

3:05 The Ophthalmic Properties ot 
Binocular Magnification De 
vices Gerald Westheimer, 
Ph.D., College of Optome 
try, University of Houston 


Discussion 

Reading—A Developmental and 
Educative Process. Elizabeth 
\. Simpson, B.A., Di 
rector, Reading Service In 
stitute for Psychological 
Services, Hlinois Institute of 
Technology 

Discussion, 

Meeting 
Hour Gold 
Room (west end) 

\nnual Roundtable Dinner 
(formal) Gold Coast Room 
(eastend). Presiding Officer 
Meredith W Morgan, Jr., 
Ph.D. Speaker: Charles 
Sheard, Vh.D., Rochester, 
Minnesota. Topic: Looking 
Backward, ‘Then Forever 
Forward 


Business 


Cocktail Coast 


Tuesday, December 8, 1953 
2:15 
2:25 


Section Meetings 

Torsions and Cyclophoria 
Merrill J. Allen, B.Sc., M.Sc., 
Ph.D., Division of Optome 
try, Indiana University 

Discussion 

An Investigation of the Varia 
tions in Accommodation and 
Convergence Induced by 
Successive Spherical Lens 
Additions With the Descrip 
tion of a Clinical Method for 
Testing the Validity of 
Refractive Correction 
ton C. Flom, M. Opt., School 
of Optometry, University of 
California. 

Discussion 

Luncheon Recess 

The Relationship Between Ani- 
seikonia and Achievement in 
Reading Alfred A. Rosen 
bloom, Jr., B.A., M.A., O.D., 
Northern Illinois College of 
Optometry 


Discussion 


The Chronometric Technique 
\ New Approach to Binocu 
lar Analysis. Z.J.B. Schoen, 
D.O.S., Ph.D., Chicago Col 
lege of Optometry 


2:55 


3:00 to 5:00 Open House 
Reading Clinic of the 
versity of 
M Robinson, 


tor 


Discussion 


Um 
Helen 
Diree 


Chicago. 
Ph.D., 


3:05 The Preparation and Develop 
ment of a Dictionary of 
Visual Science. Max Scha 
pero, O.D., Los Angeles Col 
lege of Optometry, David 
Cline, B.S., Los Angeles Col 
lege of Optometry, and Hen 
ry W. Hofstetter, Ph.D., Di 
vision of Optometry, Uni 
versity of Indiana 


3:25 


Discussion 


3:35 
3:45 
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TRANSACTIONS OF 


SHEARD COMMEMORATIVE 
VOLUME 

During October. the committee working to raise the necessary 
funds from the friends of Sheard to publish the Sheard Commemora- 
tive Volume, reports progress. On October 26, the optometric com- 
mittee had secured 352 pledges for a total of $5,698.25. The other 
committees in opticianry and ophthalmology report having about 140 
pledges for approximately $1,750.00. The campaign goal of $8,000 
is now in sight and on behalf of this splendid commemorative project 
all readers who have not already subscribed are urged to take part. 

The Commemorative Volume will contain many of the early 
papers on refractive subjects, binocular vision and ophthalmic optics 
by Dr. Charles Sheard. In addition it will include the list of con- 
tributors who made the volume possible. Subscriptions in amounts of 
$10 to $25 are invited. Each subscriber will receive a prepaid copy 
of the book when printed. 300-400 pages, cloth bound. Send your 
subsciption to, “Sheard Commemorative Fund—American Academy of 
Optometry,’ 1502 Foshay Tower, Minneapolis 2, Minn. Do this 
today in honor of one of the great educators in visual science. 
The Committee members working on this project are as follows: 


PROGRESS REPORT 


OPTOMETRISTS 

Dr. Meredith W. Morgan, Jr.. Chairman. Berkeley, Calif.; Dr. I. M. Borish 
Kokomo, Ind.; Dr. Walter IL Brown, New Bedford, Mass.; Dr. Glenn A. Fry 
Columbus, Ohio; Dr. Richard M. Hall, Cleveland, Ohio: Dr. Ernest Hutchinson, Los 
Angeles, Calif.; Dr Carel C. Koch. Minneapolis. Minn.: Dr. Don R. Paine. Topeka 
Kan.; Dr. M. Steinfeld. Paducah. Ky.; Dr. FE. LeRoy Ryer, New York City: Dr 
Arthur P. Wheelock, Des Moines. lowa. and Dr. Eugene Wiseman. Buffalo. N. Y 


OPTICIANS 

Mr. Henry B. Carpenter. Rochester. Y.; Mr. Robert FP. Duffens. Topeka 
Kan.: Mr. Arthur G Hager. Chicago. Ill.: Mr. Norman A. Macleod. Providence 
R. I.: Mr. Leslie W. Myers. Minneapolis, Minn.: Mr. Herbert L. Ridgeway. Raleigh 
N. Car.: Mr. Walter A. Stewart. Southbridge. Mass.: Mr. Russell L. Stimson, Los 
Angeles. Calif.; Mr. Joseph F. Taylor, Rochester, N. Y.. and Mr. Arthur F. Williams 
St. Paul, Minn 


OPHTHALMOLOGISTS 

Dr. James H. Allen. New Orleans. La., Dr. W. L. Bennedict. Rochester. Minn 
Dr. Conrad Berens, New York City; Dr. Arthur M. Culler. Columbus. Ohio: Dr 
Walter Fink. Minneapolis. Minn. Dr. Harold L. Goss, Seattle. Wash.: Dr 
Edward S. Murphy. Missoula, Mont... Dr. Edwin Perrin. Bismarck... N. Dak 
Dr. FE. A. Rudolph. Aberdeen, S. Dak... and Dr. Edwin F. Tait. Norristown, Penna 
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CURRENT COMMENTS 
Terry Judith Parkins 
Editoriai Assistant 


Vptometrists comier 42 lavor DY Sending News ilems Of generar iNlerest 
department, such as reiate (O meW iMstrumenNts, ciiMical education 
nealth and optometric legisiation and organization 


UNGRATEFUL DENTISTS 


At the recent meeting of the American Dental Association in 
Cleveland a number of harsh things were said about dentifrice adver 
tising. Dentists pointed out that present day advertising claims tor 
some toothpaste products have become so fantastic as to hold the 


entire profession up to ridicule. ‘The association demanded an about 
face on the part of the offenders and are now prepared to crack down 
on any who refused to modify the claims for their product. 

ADVERTISING AGE comments on this action. In its lead editorial! 
it agrees that some dentifrice copy is open to question. On the other 
hand it finds dentists ungrateful for the help they have received over 
the years from these very advertisers. The editor says: 

“Nevertheless, we are fed up (today, anyhow) with the smug 
ness of the professional boys who see nothing but evil in advertising, 
and we are particularly annoyed at any smugness in this area emanating 
from the dental profession. 

“The plain unvarnished truth ts that the makers and advertisers 
of dentifrices have done more to advance the cause of dental health, and 
the economic prosperity of dentists, than any other single group in the 
population—not excluding the dentists and the American Dental 
Association. 

“See your dentist has been so integral a part of all dentifrice 
advertising for 25 years or more that this advertising has been, in our 
opinion, the most important factor in raising the level of the dental 
profession from a pretty low estate, and in spreading the doctrine of 
dental care and dental health among more and more people let's 
have a cessation of senseless beating of advertising over the head, and a 
bit of acknowledgment of some of the good it has accomplished.” 

From a sister profession we have several observations on this 
These are, that better education was the major factor in bringing den 
tistry up the ladder of professional standing. Next, the desire of 
dentistry to clean up the commercial element, so in evidence 25 years 


‘Advertising and Ungrateful Dentists. Editorial. Advertising Age. October 12 
1953, p. 12 
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ago, and its success in accomplishing this, and last, the day-in and day- 
out help dentistry received from these dentifrice manufacturers who 
pounded home the need for seeing a dentist at regular intervals. 
Combining these made progress possible. 

And, too, we can only wish that our own Better Vision Institute 
had ten times its present budget for advertising, to enable it to do the 
same job for us with the public in the field of visual care. It could, too, 
if everyone would support it properly. 

BARTLEY SPEAKS BEFORE INDIANA CHAPTER 

Howard Bartley, Ph.D., Michigan State College, was the speaker 
at the October 25 meeting of the Indiana Chapter, American Academy 
of Optometry at Purdue University, West Lafayette. His paper was 

Fatigue, as it Relates to the Optometric Field."" In addition four 
recently published original papers from this Journal were reviewed by 
Drs. C. F. Mackey, H. Jenner, D. Berkebile and C. D. Jordan. The 
meeting was open to all members of the Indiana Optometric Association 
MURROUGHS’ REPORT ON ORTHOPTICS 


Last December at the 1952 annual meeting of the Academy. Dr 
led R. Murroughs, faculty member, Northern Illinois College of 
Optometry, presented a report on orthoptics which was well received by 


our Section on Orthoptics. At their request this material was mimeo- 
graphed and mailed to those present at the Section meeting. A few 
copies (40) remain. As long as they last these may be had without 
cost. by addressing a request to Dr. Thaddous R. Murroughs, Northern 
Illinois College of Optometry, 830 East 42nd Place, Chicago, Illinois. 


REJOINDER FROM THE GUILD 


During the summer months we ran a two-part report by editor 
Koch' on “Problems with Dispensing Opticians.”’ Henry B. Carpenter, 
Past President of the Guild of Prescription Opticians of America has 
now replied to this report, his comments being published in the October, 
1953, issue of GUILDCRAFT, the official publication of the Guild. As 
most optometrists do not read GUILDCRAPT, editor Koch has asked Dr. 
Eugene Freeman, Dean, Chicago College of Optometry, and a member 
of our Editorial Council, to review the Carpenter? material, as he feels 
that our optometric readers are entitled to know how the Koch report 
was received by Guild dispensing opticians and what their reactions 


'Koch, Carel C) Problems with Dispensing Opticians. Part |. Improper Promotional 
Activities Am, J. Optom. & Arch. Am. Acad. Optom. 30.6.318-325.1953. Part 
Il. The Referral Question. Am. J. Optom. & Arch. Am. Acad. Optom. 30.8.438 
443. 1953 

2Carpenter, Henry B. Is There a “Pattern”? Guildcraft. 27.10.23-34.1953. 
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were. Dr. Freeman's summary and comments will appear in either our 
December, 1953, issue or our January, 1954, issue. 


OPTOMETRIC-CIVIL DEFENSE PROGRAM IN NEW JERSEY 


A plan to utilize optometrists in the state's civil defense program 
has been distributed to area directors by the New Jersey Division of 
Civil Defense. Developed in cooperation with the New Jersey Op 
tometric Association, the program calls for optometrists to establish 
emergency visual care stations for 24-hour duty in the event of an 


atomic attack. 

Civil defense workers, unable to perform assigned duties because 
of lost or damaged eye glasses, would be given priority at such stations 
where optometrists would examine their eyes and new glasses would 
be made and given to them. All persons in need of visual care would 
be channeled to emergency visual care stations where they would 
receive attention after civil defense workers had been cared for 

State Civil Defense Director Leonard Dreyfuss, in announcing 
the plan, said it was developed by a committee of the New Jersey 
Optometric Association composed of Drs. Leon S. Deutsch, E. C 
Nurock, and Andrew F. Fischer who will serve as advisors on the 
state level to Dr. Daniel S. Bergsma, director of the civil defense medical 
and health program. 

Under the plan. the following doctors have been named to work 
on the area level as members of the state staff under the direction of 
the area medical officer: 


Dr. Norman Tursh, Paterson; Dr. Murray Lane, Jersey City; Dr. Ernest | 
Linke, Orange: Dr. Samuel M. Lonsk. Linden: Dr. Monte E. Barron, Morristown 
Dr. Albert H. Kohn. Flemington; Dr. Harry Ehrlich, New Brunswick: Dr. Dante 
A. Antonucci, Trenton Dr Howard Donowitz. Freehold: Dr Leonard Baker 
Burlington: Dr. Harold Simmerman. Wenonah: Dr. Pasquale A. Spinelli. Hammon 
ton, and Dr. S. M. Gerson, Millville 


On the municipal level visual care stations will be established at 
locations where optometrists’ equipment is readily available or can be 
pooled for emergencies. Local directors of civil defense will develop 
this phase of the program with their area directors, Dreyfuss said 
Optometrists named to the area staffs took their loyalty oaths and were 
sworn into civil defense at a special meeting called by Dreyfuss for 
October 21. in the Veterans Room of the War Memorial Building in 
Trenton. 


COLUMBIA UNIVERSITY STUDENT RESEARCH PAPER 


The October meeting of the New York Academy of Optometry 
was held October 20 at the Midston House, New York City. The 
speaker of the evening was Dr. Robert Wilder, recent graduate of the 
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School of Optometry, Columbia University, who presented a paper, 
Differences in Accommodation Levels Between Two Eyes Under 
Conditions of Assymetric Convergence.’ This paper was adjudged the 
best of the recent graduating class, by the faculty of Columbia Univer- 
sity, School of Optometry 


BEVERLEY MYERS NELSON ACHIEVEMENT AWARDS 
Jack C. Copeland, O.D., of Chicago, Illinois, and William L. 
Benedict, M.D., of Rochester, Minnesota, received the Beverley Myers 
Nelson Achievement Awards in Ophthalmic Optics at the October 12 
meeting of the American Board of Opticianry at Chicago. The awards 
consisted of engrossed parchments and honorariums. The awards were 
presented by Mr. Leslie W. Myers of Minneapolis, Minnesota, who 
established the awards in memory of his daughter and as part of the 
Educational Foundation of the American Board of Optcianry. 


MARG SPEAKS BEFORE SAN FRANCISCO BAY AREA CHAPTER 


Ihe October meeting of the San Francisco Bay Area Chapter, 
American Academy of Optometry was held October 15 at the University 
of California School of Optometry. The speaker of the evening was 
t:lwin Marg, Ph.D., Assistant Professor of Optometry at the U. C. 
School of Optometry, who presented a paper, “Accommodative 
Response of the Lye to Electrical Sumulation of the Ciliary Ganglion in 
Cats, based on research conducted with Lt. Johnie L. Reeves and Capt. 
Wallace LE. Wendt during Dr. Marg’s recent tour of duty at the Aero 
Medical Laboratory, Wright-Patterson Air Force Base, Ohio. 

Elected to associate membership in the Chapter at the meeting were 
Drs. Robert W. Lester, San Francisco; Sigmund D. Sabin, Berkeley; 
Curtis F. Nagel, Berkeley; Allan H. Kaufman, El Cerrito; Jin S. Ong, 
Berkeley, Lt. Arthur Rosen, United States Army Medical Service 
Corps., and Lt. George E. Garcia, United States Army Medical Service 
Corps. 


AIR PORCE-MEDICAL SERVICE CORPS 

Ihe Air Force Medical Service will have a Chief of the Medical 
Service Corps for the first time since its formation in July, 1949. The 
first officer to hold this position will begin his appointment as of 
November |, 1953. Colonel Phillip G. Fleetwood, recently assigned in 
the Office of the Surgeon, Air Training Command, has been named to 
fill the new post by Major General Harry G. Armstrong. Surgeon 
General, USAF. The Medical Service Corps within the Air Force 
Medical Service includes medical administrators, pharmacists, optome- 
trists, sanitary engineers, and the medical allied scientists. 
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BOOK NOTICE 


GLAUCOMA PATHOLOGY AND THERAPY. Paul Weinstein 
and Julius Foldes. Published by the C. V. Mosby Company. St 
Louis, Missourn. 295 pages, 36 illustrations. Cloth. $8.00. 1953. 

This book was written to bring together in one volume a com 
plete review of glaucoma pathology and therapy. 1lo accomplish this 
task required the separation of significant [rom nonsignificant Laccs in 
the vast amount of literature on this subject. | his required experience, 
a wide knowledge of many languages, superb judgment, and tme to 
do the task properly. Mrotessor Paul Weinstein, of the University of 
Hudapest, appears to have accomplished this undertaking in a screntilic 
and most satisfactory tashion. 

Ihe book was translated trom the orginal Hungarian language 
vy Ur. Julius Foldes, a diplomat ot the American board ot Vathoiogy 
and Fellow of the College of American Pathologists. 

I his book by Weinstein is not intended tor the novice. Kather, 
it is designed tor investigators and others in research who need a concise 
and accurate guide to the latest literature in the world on this very 
important subject. 

I he book would be very useful to optometrists who wish to gain 
a clearer insight into this complex disease than ordinarily provided in 
a textbook on ocular pathology or diseases. lor example, in a discus 
sion on the etiology of glaucoma, the author states: “Increase of the 
ocular tension is but one of the factors in the pathomechanism ot 
glaucoma simplex. We know that in many cases visual field and acuity 
get worse despite normalization of ocular tension by conservative or 


operative treatment. | heretore, besides increased ocular tension, retinal 


vascular factors exert considerable influence in the causation of simple 
glaucoma.” 

Also, of special interest to optometrists is the chapter on the therapy 
of glaucoma. In it the local as well as general medical treatment com 
prehensively is discussed. The use and rationale of various types of 
therapy and surgery also is reviewed. Among the surgical treatments 
considered are iridectomy, posterior sclerotomy, cyclodialysis and cyclo 
diathermy. Ihe author also discusses the indications as well as con 
traindications for surgical intervention in the disease. 

Without reservation, the book is recommended to anyone who 
seriously desires to markedly increase his knowledge about this power 
ful enemy of human sight. 

V. J. ELLERBROCK. 
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ALABAMA 


Dr. Donald A. Springer 
22 East Twelfth St.. Anniston 


ARKANSAS 

Dr. Charles H. Brown 

406 N. Main St., North Little Roch 
Dr. William H. Dowdell 

Overman & McBee St., Malvern 
Dr. C. G. Melton 

Fayetteville 
Dr. Hoyt S. Purvis 

212 East Washington Ave., Jonesboro 
Dr. J. C. Simpson 

213 N. Jefferson, El Dorado 


CALIFORNIA 
Dr. Charles A. Abel 


Los Angeles College of Optometry 
950 West Jefferson Blvd 
les 
Dr. Frank W. Acker 
10469 Holman 
\nweles 
Dr. Alexander E. Allen 
238 18th St., Bakersfield 
Dr. Hugo Apel 
146'2 N. Larchmont, Blvd., Los Angeles 
Dr. Ethel Jean Babbitt 
975 Miller Berkeley 
Dr. Solon M. Braff 
413 W. Valley Blvd, El Monte 
Dr. C. Roger Brissman 
229 N. Laurel Ave., Ontario 
Dr. Donald G. Cameron 
106 South “C" St 
Lompoc 
Dr. Darrell B. Carter 
1324 Ninth Berkeley 
Dr. Ralph F. Coops 
3780 Wilshire Blvd., Los Angeles 
Dr. Maurice M. Dalton 
300 S. Cordova, Alhambra 
Dr. O. Doyle Dannenberg 
707 S. Escondido Blvd., Escondido 
Dr. Daniel L. D'Arcy 
62 W. Sierra Madre Blvd., Sierra Madre 
Dr. E. C. Deacon 
649 S. Olive St., Los Angeles 
Dr. John R. Dean 
6006 S. Hill St., Los Angeles 
Dr. Arthur B. Emmes 
7845 Castro Valley Blvd., Castro Valley 
Dr. Earl L. Ferris 
16 N. Marengo Ave., 


Los 


Pasadena 


*The asterisk denotes that the member is a 
Diplomate of the Contact Lens Section of 
the American 


Academy of Optometry 
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Mr. Edwin D. J. Fletcher 
16164% No. Vista St., Hollywood 
Dr. Merton Clyde Flom 
School of Optometry 
University of California, Berkeley 
Dr. Harry L. Fuog 
924 Trans-America Bldg., Los 
Dr. W. J. Garrick 
5330 Whittier Blvd., Los Angeles 
Dr. Edward I. Goodlaw 
808 Haas Bldg., Los 
Dr. Harry E. Goodman 
3874 W. 6th St, Los Angeles 
Dr. Robert C. Graham* 
548 Parkway Bldg., 117 E. Colorado St 
Pasadena 
Dr. Lillian M. Grandmason 
714 So. Hill St., Los Angeles 
Dr. James Gregg 
Los Angeles College of Optometry 
950 W. Jefferson Blvd. 
Los Angeles 
Dr. William A. Greensides 
Visalia 
Dr. Robert F. Harrigan 
School of Optometry, University of Cali 
fornia, Berkeley 
Dr. Gordon G. Heath 
School of Optometry 
University of Cal'fornia, Berkeley 
Dr. Frederick W. Hebbard 
School of Optometry, University of Cali- 
fornia, Berkeley 
Dr. Arthur C. Heinsen, Jr. 
1332 Lincoln Ave., San Jose 
Dr. Margaret Anderson Hester 
1920 W. Second St. 
Los Angeles 
Dr. Monroe J. Hirsch 
133 East Ojai Ave., Ojai 
Dr. Arthur E. Hoare* 
Room 607, 609 S. Grand Ave., Los Angeles 
Dr. C. B. Hobrecht 
Howard Bldg., San Francisco 
Dr. Jack T. Hobson 
1528 Stafford Ave. 
Hayward 
Dr. Ernest A. Hutchinson 
1710 Bushnell 
South Pasadena 
Dr. Arthur Jampolsky 
Stanford Hospital, San Francisco 
Dr. Harry A. Jankiewicz 
Los Angeles College of Optometry, 
950 W. Jefferson Blvd., Los Angeles 
Dr. Louis Jaques 
828 Pacific Mutual Bldg., Los Angeles 
Dr. F. Charles Johnson 
220 So. Myrtle. Monrovia 
Dr. W. M. Ketchum 
Room 602, 606 So. Hill St., Los Angeles 
Dr. William W. Kinney, Jr. 
134 W. Central Ave., La Habra 


Angeles 


Angeles 


. Members in the United States according to States 
‘ 


ACADEMY GEOGRAPHICAL DIRECTORY 


Dr. M. Kirschen 
1117 Eve St 
Modesto 
Dr. Henry A. Knoll 
Los Angeles College of Optometry, 
950 West Jefferson Blvd., Los Angeles 
Dr. Arthur Layton 
5002 S. Neal Road, Paradise 
Dr. Gordon E. Lewis 
411 Security Bldg., Pasadena 
Dr. Angus M. MacLeod 
321 El Camino Real, Menlo Park 
Dr. George H. McBurney 
Suite 506, 880 East Colorado St 
Pasadena 
Dr. Elwin Marg 
hool ot ( Iptome try 
University of California, Berkeley 
Dr. Ralph M. Marshall 
614 San Mateo Ave., San Bruno 
Lt. Albert pape Mibeck, MSC, USN. 
1461 “C” St.. Eureca 
Dr. Meredith W. Morgan, Jr.* 
School of Optometry 
University of California, Berkeley 
Dr. E. H. Morrissey 
607 South Hill St., Los Angeles 
Dr. Homer A. Nelson 
114 North Lemon St., Anaheim 
Dr. A. G. Percival 
1415 Laurel St., South Pasadena 
Dr. Henry B. Peters 
2611 Telegraph Ave., Oakland 
Dr. E. Clarence Salter 
Pacific Mutual Bldg., Los Angeles 
Dr. Max Schapero 
Los Angeles College of Optometry, 
950 West Jefferson Blvd., Los Angeles 
Dr. Leslie W. Scown 
6310 Sunset Blvd., Hollywood 
Dr. Reginald L. Secord 
947 West 8th St., Los Angeles 
Dr. Fdwin H. Silver 
6035 Beaumont Ave., La Jolla 
Dr. Kenneth Berkeley Stoddard 
School of Optometry 
University of California, Berkeley 
Dr. Roy M. Swain 
209 W. Standley, Ukiah 
Dr. Napoleon Van Praag 
306 Oak Knoll Bank Bldg., Pasadena 
Dr. Gordon L. Walls 
School of Optometry 
University of California, Berkeley 
Dr. Howard N. Walton 
307 S. Robertson Blvd 
Hills 
Dr. D. R. E. Waters 
302-305 Muckentholer Bldg.. 
Dr. O. T. Weigmann 
649 S. Olive St., Los Angeles 
Dr. Frank W. Weymouth 
Los Angeles College of Optometry 
950 West Ik fferson Blvd 
Los Angeles 
Dr. Arene T. Wray 
3261 West 6th St., Los Angeles 
Dr. Elisabeth Wright 
4327 Gage Ave., Bell 
Dr. Joseph Ziff 
690 So. Vermont, Los Angeles 


Santa Ana 


COLORADO 

Dr. Otto J. Bebber* 

203 Medico Dental Clinic Bldg., 
Dr. Harold S. Bobb 

228 Empire Bldg., Denver 
Dr. William C. Moeny 

713 Main St., Alamosa 
Dr. Ernest C. Wille, Jr. 

1318 Pearl St.. Boulder 


Denver 


CONNECTICUT 


Dr. William B. Dorfman 

240 Main St., Bristol 
Dr. Charles Schiffman 

65 Bank St.. Waterbury 
Dr. W. H. Warmington 

Stafford Springs 
Dr. Franklin A. Warren 

59 N. Main St., Waterbury 
Dr. Irving Weiss* 

300 Main St., New Britain 
Dr. S. G. Weiss* 

24 Church St., Torrington 
Dr. Wheeler 

750 Main St., Hartford 


DELAWARE 
Dr. Harold I. Moss 


2010 Washington St.. Wilmington 
Dr. S. Winfield Smith 

R. D. No. 2, Newark 
Dr. Preston E. West 

Georgetown 


DISTRICT OF COLUMBIA 


Dr. Bernard A. Baer 
205 Farragut Medical Bldg., Washington 
Dr. Henry A. Imus 
Psychophysiology Branch, Human 
Resources Div., Office of Naval Research, 
Navy Dept., Washington, D.C 
Dr. Frances P. Marshall 
2007 Columbia Road, N. W., Washington 
Lt. Col. John W. Sheridan, MSC 
Walter Reed Army Hospital 
Washington 
Comdr. R. Rosswell Sullivan, (MSC) U.S.N. 
Professional Division 
Bureau of Medicine and Surgery 
U. S. Navy, Washington 


FLORIDA 


Dr. Agnes Sutton Austin 
2344 Biscayne Blvd., Miami 
Dr. H. C. Bumpous 
301 Florida National Bank Bldg. 
St. Petersburg 
Dr. K. K. Eychaner 
Tampa Theatre Bldg., Tampa 
Dr. Alfred C. Haughton 
207 Harvey Blég., West Palm Beach 
Dr. Ester Ingram 
Winter Haven 
Dr. Walter C. Kennedy 
Sarasota 
Dr. Arthur S. Kitchen 
Davey-McMullen Bldg., 


Clearwater 
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Dr. F. Stanley Leverich 


Dr. James F. Loomis 


103 Masonic Temple Bldg. Jacksonville Keystone Bldg., Aurora 
Dr. R. L. Ryer Dr. Harley G. McCormack 

217 S. Massachusetts Ave., Lakeland 2629 Sheridan Road, Zion 
Dr. S. B. Schumacher Dr. John Mahn 

Protessional Bldg., Jacksonville 109 No. Wabash Ave., Chicago 
Comdr. J. H. Steeve Dr. J. B. Meloan 

MSC., I S. Navy, U. S. Naval School of Bushnell 

Aviation Medicine, U. S. Naval Air Sta Dr. David D. Michaels 

tion, Pensacola Chicayo College of ¢ Jptometry 
Dr. Marshall Wright 1849 Larrabee St., Chicago 

1X19 Ponce de Leon Blvd Dr. Glenn H. Moore 

Coral Gables 6226 No. Broadway, Chicago 


Dr. T. R. Murroughs 


Northern College of Optomet 


GEORGIA 830 42nd Place, Chicayvo 


Dr. Walker H. Matthews Dr. Clifford E. Myers 
130 West Haneock St.. Athens 310 Rock Island Bank & Trust Bide 
Dr. Walter W. Perrott, Jr. Rock Island 
( olumbus, Creorgia Dr. Charles W. Ott 
Dr. Wm. W. Smith Northern Hlinois Collece of Optometry 
1014 First National Bank Bldy., Athanta 830 KE. 42nd Place, Chicago 


Dr. John T. Peterson 
202 City National Bank Bldg., Rockford 


HAWAII Dr. Harry E. Pine 
Dr. J. K. Hirokawa 8 S. Michigan Blvd., Chicago 
Hawai Building, Honolul Dr. Jack A. Potter 


630 First National Bank, Peoria 
Dr. Helen M. Robinson 
IDAHO University of Chicago Reading Clinics 

Dr. C. J. Simmons Graduate Education Bldg., Chicago , 

Weirsgerber Bldg, Lewiston Dr. A. R. Rochte 

303 NON. W. Hwy., Park Ridwc 
Dr. Alired A. Rosenbloom 
ILLINOIS Northern Collewe ol optometry, 


Dr. Morton Abram &30 KE. 42nd Place, Chicago 
Chicago College of Optometry Dr. Wallace H. Rozell 
1849 Larrabee St.. Chicawe 1103 Columbus Memorial Bldg., Chicago 
Dr. D. A. Ambrose Dr. Raoul W. Sabatini 
613'. Monroe St Chicavo College of Optometry, 
Charleston 2315 N. Clark St.. Chicavo 
Dr. Harry C. Armstrong Dr. Edward C. Scanlan 


Northern Hlinois College of Optometry 


511 Robeson Bldg., Champaign 
f2nd Place, Chic ao 


Dr. Leonard Bronstein 


Northern Hlinots College ot Optonret Dr. Z. J. Schoen 
£30 FE. 42nd Place, Chicago Chicago College of Optometry 
Dr. Willis Brown 1849 Larrabee St., Chicago 


Dr. Carl F. Shepard 


5 So. Wabasha Ave., Chicago 


602 Elgin Tower, Elgin 
Dr. Jerome B. Conlogue 


a orthern mors olleve ometry 
Dr. J. C. Copeland 830 FE. 42nd Place, Chicago 


Bausch & Lomb Optical Companys 
18 So. Michigan Ave., Chicago Dr. Robert H. Sternberg 


Dr. John M. DeMoure Chicago College of Optometry 
First National Bank Bldy., Peor: 1849 Larrabce St., Chicago 

Dr. Otto R. Engelmann Dr. Grace Stevesson 

5209 No. Clark St Chicago 11131 S. Michivwan Ave., Chicago 

Dr. Richard Feinberg Dr. W. T. Stevesson a 

11131 S. Michigan Ave., Chicago 


Northern Hlinois College of Optometry 
830 EF. 42nd Place, Chicago Dr. Eugene W. Strawn 
Dr. Don A. Frantz 12% E. Stephenson St., Freeport 
DeKalb Dr. T. F. Taylor 
Dr. E. Freeman* 509 LaSalle St., Ottawa 
Chicago College of Optometry Dr. Edward R. Tennant 
1849 Larrabee St., Chicago Chicago College of Optometry, 
Dr. John A. Hattstrom 1849 Larrabee St., Chicago 
1724 Sherman Ave., Evanston Dr. Roy Teshima z 
Dr. George N. Jessen Northern Hlinois College of Optometry, 
59 FE. Madison St.. Chicago 830 42nd Place, Chicago 
Dr. Frederick Kushner Dr. James F. Wahl 
7523 S. Stony Island Ave, 343 S. Main St Anna 
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Dr. Rita Walsh 
1008 N. Main St., Bloomington 
Dr. Newton K. Weslev 
59 FE. Madison St., Chicago 
Dr. H. S. Wodis 
Chicavo College oi (Optome! 
1849 Larrabee St.. Chicavo 
Dr. Welter S. Yasko 
Northern Hlinois Collewe of (Optometry 
R30 f2nd Place, ( hicayvo 
Dr. Vincent Zunica 
9342 Central Part \ve 
kvergroen Park 


INDIANA 
Dr. Merrill J. Allen 


Division ot Optometry 
Indiana Lniversitvy, Bloomingteor 
Dr. Dale E. Berkebile 
119 West 7th Rochester 
Dr. N. A. Bixler 
Decatur 
Dr. I. M. Borish 
300 Union Bank Blidg., Kokomw 
Dr. Mary Clay 
lranster Bldg. 
Dr. Harold Cline 
325 W. Lexington Ave., 
Dr. D. W. Conner 
206 Me nis Bids Derre 
Dr. John P. Davey 
812 Board of Trust Bldg., Indianapolis 
Dr. Roy E. Denny 
704 Odd Fellows Blde.. 
Dr. Daniel O. Elliott, Jr. 
&28 Ik fierson Blvd., South Bend 
Dr. H. F. Garton 
814 Jefferson Ave., La Porte 
Dr. H. W. Hofstetter 
Division of Optometry 
Indiana University, Bloomington 
Dr. H. H. Jenner 
Frankfort 
Dr. C. D. Jordan 
26 West Main St., 
Dr. Kenneth Kintner 
Mishawaka 
Dr. Gus R. Ledig 
240 Bankers Trust Bldg., 39 IX. Ohio St 
Indianapolis 
Dr. Robert G. Ledig 
240 Bankers Trust Bldg., 39 FE. Ohio St 
Indianapolis 
Dr. Maurice E. Lemontree 
219 Poledor Bldg., South Bend 
Dr. Deo M. Lowden 
5305 Hohman Ave., Hammond 
Dr. Virgil A. McCleary 
116 No. Buffalo St., Warsaw 
Dr. C. F. Mackey 
South Van Rensselaer St.. Rensselaer 
Dr. Robert A. Major 
13 W. Broadway, Shelbyville 
Dr. J. Stanley Rafalko 
School of Me dicine 
Indiana University, Bloomington 


Fort Wayne 
Elkhart 


Haute 


Indianapolis 


Peru 


Dr. D. R. Reed 
204 Masonic Temple Bldg., LaPorte 
Dr. G. C. Richter 
403 Walnut St., Lawrenceburg 
Dr. J. Robert Shreve 
639 East 38th St.. Indianapolis 
Dr. E. J. Soland 
420 Merchants Bank Bldg., Indianapolis 
Dr. G. Frederick Speiser 
116'. S. Main, Mishawaka 
Dr. R. W. Tubesing 
304° Medical Arts Bldg., Richmond 
Dr. W. L. Van Osdol 
605 State Life Bldg., 
Dr. Bernard E. Vodnoy 
215 Poledor Bldg., South Bend 


Indianapolis 


Dr. J. J. Brady 
Sheldon 
Dr. D. E. Grim 
437 Higley Bldg., Cedar Rapids 
Dr. Ralph J. Hays 
Harlan 
Dr. Alfred L. Klein 
Welty Bldg., Spirit Lake 
Dr. Ralph Kullander 
Equitable Bldg., 
Dr. Alvah R. Lauer 
lowa State College, Ames 
Dr John Earl Martin 
201-202 Masonic Bldg... 


Des Moines 


Carroll 


Dr. George K. O’Brien 
1450 Seventh Ave... 


Marion 
Dr. Carl R. Peters 


Logan 
Dr. Paul M. Sims 
Clarion 
Dr. G. H. Warkentine 
634 Guaranty Bldg., Cedar Rapids 
Dr. Arthur P. Wheelock 
Equitable Bldg., Des Moines 
Dr. Henry L. Wolfe 
415 Masonic Temple, Marshalltown 


KANSAS 


Dr. E. E. Brann 

308 Fast Maple St.. Independence 
Dr. Don R. Paine 

National Bank of Topeka Bldg., Topeka 


KENTUCKY 


Dr. M. Steinfeld 
609 Broadway, Paducah 
Dr. O. C. Wells 


Corner Sixth and Walnut, Murray 


LOUISIANA 
Dr. Paul H. Floyd 
330 Kirby St., Lake Charles 
Dr. H. B. Hewett 
833 Hodges St., Lake Charles 
Dr. J. Ottis White 
Roumain Bldg., 


Rouve 
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MAINE MICHIGAN 


Dr. Donald F. Ellis Dr. S. Howard Bartley 
9 Masonic Bldg., Houlton Psychology Department 
Dr. Donald F. Preble Michigan State College 
Bath Lansing 
Dr. J. C. Russel Dr. Thomas R. Bell 
Fidelity Bldg., Brunswick 117 Chisholm St. W., Alpena 


Dr. Paul L. Connolly 
701-702 Washington Blvd. Bldg., Detroit 


MARYLAND Dr. W. Edward Dewey 
Dr. J. Fred Andreae 2 607 Security National Bank Bldg.. 
115 West Monument St., Baltimore Battle Creek 
Dr. A. G. Billmeier Dr. D. O. Emmons 
Denton 114 N. Mitchell St., Cadillac 
Dr. Israel Dvorine Dr. Leon Firestone 
2328 Eutaw Place, Baltimore 16101 Harper Ave., Detroit 
Dr. J. Lawrence Ebauer Dr. Madison Gilbert 
926 Livht St.. Baltimore Connor Bldg., Owosso 
Dr. John T. Ebauer Dr. J. H. Gregory 
926 Light St., Baltimore 690 Empire Ave., Benton Harbor 
Dr. Wm. H. Engel, Jr. ; Dr. C. L. Grigware 
412 Liberty Bldg., Baltimore 1505 Grand Rapids Natl. Bank Bldz., 
Dr. George H. Kohler : Grand Rapids 
322 West Saratoga St., Baltimore Dr. S. M. Harding 
Dr. G. William Seabold 205 N. Main St., Romeo 
115 W. Monument St., Baltimore Dr. Robert A. Hass 


Connor Bldg.. Owosso 


Dr. Clyde J. Hathaway 


. MASSACHUSETTS 810 Community National Bank Bldg 
Dr. Louis Anapole Pontiac 
73 Tremont St., Boston Dr. F. M. Hathaway ' 
Dr. Robert E. Bannon 810 Community National Bank Bldg 
American Optical Company, Southbridve Pontiac 
Dr. Paul Boeder Dr. L. D. Huber 
American Optical Company, 206 State St., St. Joseph 
Southbridge Dr. J. L. Kehoe 
oe ne Bedford 1210 Mott Foundation Bldg., Flint 
N. 6th St.. New Bedfor: Dr. John R. Kelly 
Dr. Henry vor 326 FE. Mitchell St., Petoskey 
merican Optical Company, Southbridge 
A Dr. M. E. Madsen 
117 S. Pennsylvania Ave., Lansing 
\merican al o., Southbridge Dr. E. J. Moshier 
Dr. Howard C. Doane 750 Hauselman Bldg., Kalamazoo 
. 133 Independence Drive, Chestnut Hill Dr. C. L. Scholler 
& Dr. F. A. Fairbanks Savings Bank Bldg., Big Rapids 
; 28 Pleasant St.. Worcester Dr. G. F. Smith 
UK Dr. Ralph H. Green 1404 G. R. Natl. Bank Bldg., 
: Massachusetts School of Optometry Grand Rapids 
178 Newbury St.. Boston Dr. W. J. Spatz 


Dr. Salvi S. Grupposo 7 Kre 713 
American Optical Company, Southbridge 217 Kresge Bldg.. Flint 


Dr. David Charles Thomson 
Dr. W. J. Heather 306 Scherer Bldg., Detroit 


American Optical Company, 


Southbridge Dr. George W. Ticknor 

Dr. O. L. McCulloch 31414 State St., St. Joseph 
56 Suffolk St.. Holyoke Dr. Robert H. Ticknor 

Dr. Leo F. Madigan 314% State St. St. Joseph 
59 Temple Place, Boston Dr. K. W. Tinker : 


Dr. J. J. O'Neil 
1383 Main St., Springfield 


Traverse City 


Dr. Clinton R. Padelford Dr. H. A. Towle 

"66 North Main St. Fall River 2021 S. Division Ave., Grand Rapids 
Dr. M L. Palmer Dr. Charles Van Sluyters 

1618 Main Street, Springfield Powers Theatre Bldg., Grand Rapids 
Dr. Ruth Seabury Dr. Ward C. Vrouwenfelder 

Clinton 1715 S. Westnedge Ave., Kalamazoo ‘ 
Dr. William Smith Dr. D. D. Walton 

80 Roylston St., Boston Natl Bank Bldg., Hastings 
Dr. C. R. Wells Dr. John Edward Wright 

59 Temple Place, Boston 42 South Gratiot Ave., Mt. Clemens 
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MINNESOTA 

Dr. W. D. Amundson 

314 Washington St.. Northfield 
Dr. Don B. Arden 

Montevideo 
Dr. William L. Benedict, (Hon.) 

100 First Ave. Bldg., Rochester 
Dr. E. J. Cummins 

411 Main St., Red Wing 
Dr. Rudolph Ehrenberg 

Granite Falls 
Dr. Austin G. Engel 

Little Falls 
Dr. Joseph L. Frank 

New Prague 
Dr. Lorne E. Holmes 

333 E. Hennepin Minneapolis 
Dr. John R. Kennedy 

852 Lowry Medical Blde., St. Paul 
Dr. Ernest Kiekenapp 

Wilmac Bldg., Minneapolis 
Dr. Carel C. Koch 

Foshay Tower, Minneapolis 


Dr. Einar Markhus 


333 East Hennepin Ave., Minneapolis 


Dr. Leo Meyer 

115-M New York Bldg. St. Paul 
Dr. Walter H. Nordin 

300 W. Bridge St., Austin 
Dr. John N. Schoen 

Owatonna 
Dr. Charles Sheard 

P.O. Box 543, Rochester 
Dr. H. C. Sherratt 

426 Kresge Bldg., Minneapolis 
Dr. John W. Shimek 

426 Kresge Bldg., Minneapolis 
Dr. Arthur E. Tillisch 

615 W. Lake St.. Minneapolis 


MISSOURI 

Dr. J. C. Carpenter 

210 Howard Bldg., Moberly 
Dr. H. W. Hagenah 

Waldheim Bldg., Kansas City 
Dr. W. F. Kimball 

Kirkpatrick Bldg., St. Joseph 
Dr. R. E. Littlefield 

5911 Main St., Kansas City 
Dr. E. H. Schmidt 

218 W. Main St., Washington 


NEBRASKA 
Dr. Geo. A. Parkins 
Ord 


NEW HAMPSHIRE 
Dr. Melvin B. Dunbar 
21 Bank St., Lebanon 
Dr. Wendell Triller 
Eye Clinic Associates, Hanover 


NEW JERSEY 
Dr. Henry H. Bisbee 
9 West Union St., Burlington 
Dr. William Boettinger 
625 Main Ave., Passaic 
Dr. George L. Brown 
Paulsboro 


Dr. John J. Brown 

102 Smith St., Perth Amboy 
Dr. M. P. Costantini 

711 Hamilton Ave., Trenton 
Dr. Henry J. Frank 

616 Landis Ave. Vineland 
Dr. Ralph B. Gaeta 

147 East Main St., Ramsey 
Dr. Ernest J. Giglio 

19 Anderson Road, Bernardsville 
Dr. E. Burton Hudson 

102 No. Broadway, Pitman 
Dr. Philip Jackman 

144 Main St., Hackensack 
Dr. Charles E. Jaeckle 

136 Evergreen Place, East Orange 
Dr. G. J. Jukas 

135 Main St., South River 
Dr. Bernard B. Kushner 

1166 E. State St., Trenton 
Dr. Jerome S. Lasky 

420 Broadway, Long Branch 
Dr. Louis I. Levinson 

93 Market St., Salem 
Dr. E. E. Linke 

235 Main St., Orange 
Dr. George M. McEneany 

905-906 Charms Bldg., Asbury Park 
Dr. Ralph L. Marshack 

786 Broad St., Newark 
Dr. Arthur R. Neale 

140 Market St., Paterson 
Dr. Julius Neumueller, (Hon.) 

320 Rhoads Ave., Haddonfield 
Dr. Wm. H. Nicklin 

61 Sanhican Drive, Trenton 
Dr. E. C. Nurock 

162 W. State St.. Trenton 
Dr. H. M. Ratliff 

Citizens Bldg., 46 Bayard St., 

New Brunswick 
Dr. L. M. Ratliff 

Citizens Bldg., 46 Bayard St.. 

New Brunswick 
Dr. Earl H. Ridgeway 

550 W. State St, Trenton 
Dr. William P. Schumann 

Vineland 
Dr. George Sheppard 

10 Scott St., Riverside 
Dr. Harold Simmerman 

107 FE. Mantua Avenne, Wenonah 
Dr. R. Slovis 

155 Lexington Ave., Passaic 
Dr. Martin R. Snook 

62 Main St., Newton 
Dr. S. Benjamin Sobel 

1151 Main Ave., Clifton 
Dr. John A. Steeve 

The Ward Homestead, Maplewood 
Dr. Rudolph T. Textor 

3 Venetia Ave., Cranford 
Dr. Turner O. Veith 

21 Jefferson Ave., Tenafly 
Dr. Laurence A. West 

Two Highland Ave., Jersey City 
Dr. W. A. Wirth 

74 W. Front St., Red Bank 
Dr. Joseph Wurtzel 

141 Market St., Perth Amboy 
Dr. W. Zoltan 

393 George St., New Brunswick 
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NEW YORK 


Dr. M. J. Almstead 

Saving Bank Pedy 
Dr. Harold R. Barnes 

School of Optor 

i! 132 West 60th S 
Dr. L. Lester Beacher* 

West 42nd St Ne 
Dr. Edwin W. Bechtold 

School of Optometry 

(olumbra t niversity 

132 West 60th St Ne 
Dr. H. C. Best 

7563 185th St.. Flushing 
Dr. B. H. Bohall 

63 West Bridge St., Oswero 
Dr. Charles C. Bradley 

% Main St. Batavia 
Dr. Milton N. Chodroff 

One Hanson Place, Brooklyn 
Dr. Charles E. “ox 

$34 State St.. Schenectady 
Dr. Ralph L. Dublin 

68 Lapham Park, Webster 
Dr. Wm. Feinbloom* 

74th St New Yor! 
Dr. Isidore S. Finkelstein* 

1501 Broadway, New Yort 
Dr. Harold M. Fisher 

27 Awe New Yortl 
Dr. S. C. Frank 

1674 President Brooklyn 
Dr. Benjamin Gold 

76 Hanson Place, 


Srookive 


Dr. Abraham L. Graubart 


Suite | & K 
150 Bennett Ave... New York 
Dr. Sidney S. Haniford 
W. Ferry St., Buffalo 
Dr. Miiton M. Harmon 
32 Linden Lane, Geneva 
Dr. Norman B. Hays 
717 Main St.. Niagara Falls 
Dr. Leo Hirshberg 
100 West End Ave, New York 
Mr. Fred W. Jobe 
Bausch & Lomb Optical Company 
Rochester 
Dr. Alfred Lit 
School of Optometry, Columbia University 
132 West 60th St.. New 
Dr. E. J. Margaretten 
60 Hudson St... New York 
Dr. Roy Marks 
Shuron Optical Co. Ge 
Dr. John W. Mogey 
Rank of Manhattan Bld 
Dr. Joseph IT Pascal 
37 West 97th St.. New York 
Capt. Albert L. Paul 
; ral Hospital. APO No. 36, « 
Yor! 
Dr. Ernest Petry 
134 Ameridge Park Rochester 
Dr. D. H. Pratt 
1 W. 34th St.. New York 
Lt. Comdr. George W. Rand, ‘MSC) USN 
Armed Forees Medical Procurcment 
84 Sands St.. Brooklyn 
Dr. Edwin H. Reese 
Medical Arts Bldg., Glens Falls 


Flushing 
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Dr. Nathan A. Robbins* 
211 Linwood Ave., Buffalo 
Dr. Bernard Rosett 
School of Optometry, Columbia University 
132 West 60th St New Yor! 
Dr. E. LeRoy Ryer 
527 Fifth Ave., New York 
Dr. Herman Sager 
Sperry Gyroscope Co Lake Suecess 
Dr. Carl H. Scholermann 
20 Romer Ave., Pleasantville 
Mr. R. A. Sherman 
Bousch and Lomb Optical Co., Rochester 
Dr. Edward Steinberg 
36 West 59th St... New York 
Dr. C. L. Treleaven 
School of Optometry, Columbia’ 
132 West 60th St. New York 
Dr. I. Irving Vics* 
610 Western Ave., Albany 
Dr. Eugene Wiseman 
Lerov Ave., Buffalo 
Dr F. A. Woll, (Hon.) 
679 East 224th St.. New York 
Dr. Daniel Woolf 
School of Optometry, Columbia Unis 


132 West 60th St. New York 


NORTH CAROLINA 


Dr. James O. Baxter, Jr. 

110 Middle St.. New Bern 
Dr. Dorothy L. Calhoun 

Rox 310, Forest City 
Dr. J. T. Campbell 

Washington 
Dr. Horace Carpenter 

Harris Bldg., Rutherfordton 
Dr. Henry B. Day 

603 Security Bank Bldg., Raleigh 
Dr. Henry B. Day, Jr.* 

301 Revnolds Bldy.. Winston-Salem 
Dr. Jule S. Deans 

Deans Bldg, 904% B. St. 

North Wilkesboro 
Dr. T. E. Donoghue 

205 W. Nash St.. Wilson 
Dr. Preston W. Green 

Mount Airy 
Dr. James H. Grout 

Professional Blde., Charlotte 
Dr. John T. High 

140 No. Franklin St., Rocky Mount 
Dr. George C. Hodgens 

4102-403 Odd Fellows Bldy., Raleigh 
Dr. T. E. Holleman 

505 O'Hanlon Bldg. Winston Salem 
Dr. Mordicai Katzin 

Jacksonville 
Dr. G. L. Lang 

7% So. Union St., Concord 
Dr. Richard A. Needles 

101 East Market St., Greensboro 
Dr. J. Smith Nifong 

105 Old Lexington Road, Winston-Salem 
Dr. W. W. Parker 

McIntyre Bldg., Lumberton 
Dr. Robert J. Pearce 

504 Banner Bldg., Greensboro 
Dr. J. D. Perry, Jr. 

304 O'Hanlon Bldg, Winston Salem 
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Dr. E. O. Roland 

Brevard 
Dr. John R. Schafer 

First Natl Bank Bldg., Statesville 
Dr. Herbert L. Toms 

208 Horton Blde.. Concord 
Dr. Nat Walker 

147'4 So. Main St., High Point 
Dr. Lee M. Wheless 

403 Security Bank Bldg., High Point 


NORTH DAKOTA 


Dr. M. A. Bursack 

502 Black Bldg., Fargo 
Dr. J. K. Galloway 

Devils Lake 


OHIO 


Dr. Nelson E. Abrahamsen 

2808 Clark Ave., Cleveland 
Dr. R. C. Baxter 

246 Washington St. N. F.. Warren 
Dr. Robert John Brav 

367 The Arcade, Cleveland 
Dr. W. S. Brent 

228 Second St. N. W.. Barberton 
Dr. Wilson Rukenbrod Day 


922 First National Bank Blde., Canton 


Dr. R. A. Dister 

717 United Bank Bldg., Cleveland 
Dr. L. D. Dolbear 

522'4 Broadway, Lorain 
Dr. V. J. Ellerbrock* 

School of Optometry 

The Ohio State University, Columbus 
Dr. Donald T. Fliiott 

2596 N. High St, Columbus 
Dr. A. C. Evert 

13105 Miles Ave., Cleveland 
Dr. J. E. Fitzgerald 

636 Schofield Bldg. Cleveland 
Dr. Glenn A. Fry 

School of Optometry 

The Ohio State University, Columbus 
Dr. Jack M. Fugate 

922 S. Roosevelt Ave., Columbus 
Dr. Frank M. Giannantonio 

11328 Euclid Ave., Cleveland 
Dr. J. Greger 

5834 Broadway, Cleveland 
Dr. Sylvester K. Guth 

General Electric Company, 

Nela Park, Cleveland 
Dr. H. L. Haines 

74 South Third St.. Columbus 


Dr. R. M. Hall 


419 National City Bank Bldg., Cleveland 


Dr. T. R. Hedges 
404 Columbus Ave., Sandusky 


Dr. E. L. Higgins 


418 National Citv Bank Bldg, Cleveland 


Dr. John R. Hubbard 
1526 Wooster Road, Rocky River 


Dr. D. G. Hummel* 


418 National City Bank Bldg., Cleveland 


Dr. W. M. Inskeep 
145 No. High St., Columbus 


Dr. George F. Jones 
511 East State St., Salem 


Dr. M. H. Kauhl 


418 National Bank Bldg, Cleveland 


Dr. I. W. Kinsey 

31 East Collewe St., Alliance 
Dr. George W. Knox 

School of Optometry, 

The Ohio State University, Columbus 
Dr. A. W. Madden 

265 The Arcade, Cleveland 
Dr. Paul L. Magnuson 

116 E. Main St., Lancaster 
Dr. Robert K. Morrison 

12). West Winter St... Delaware 

. Herbert G. Mote 

208 East State St., Columbus 
Dr. Roy E. Myers 

208 East State St., Columbus 
Dr. J. S. Nupuf* 

1342 N. Cleveland St., Canton 
Dr. H. W. Oyster 

307 Fourth St., Marietta 
Dr. J. F. Pocock 

59 West Main St.. Chillicothe 
Dr. C. A. Radde 

R88 The Arcade, Cleveland 
Dr. E. E. Reese 

14 F. College Ave., Westerville 
Dr. Kenneth G. Robinson 

105 N. Court St., Medina 
Dr. A. John Rose 

227 Main St, Chardon 
Dr. A. J. Rowe 

4248 Pearl Road, Cleveland 
Dr. K. S. Rowe 

225 W. Center St... Fostoria 
Dr. Arthur A. Schmidt 

408 Hippodrome Bldg., Cleveland 
Dr. O. A. Schuessler 

826 Provident Bank Bldg, 

Cincinnati 
Dr. William A. Sherard 

1009 Whittier St., Columbus 
Dr Wm. B. Simukka 

128 North Chestnut St.. Ravenna 
Dr. Alpheus W. Smith, (Hon.) 

Dean of Graduate School 

The Ohio State University, Columbus 
Dr. H. C. Snyder 

3307 Harrison Ave., Cheviot 
Dr. H. Riley Spitler 

Faton 
Dr. J. Maurice Wareham 

Dowds-Rudin Bldg., Mount Vernon 
Dr. M. Weitzenhof 

Huntsburg 
Dr. Robert E. Welsh 

79 East State St.. Columbus 
Dr. John J. Wey 

Painesville 
Dr. Joseph A. Wev 

Painesville 
Dr. P. A. Wilkinson 

120 Main St., Wellington 
Dr. M. S. Willis 

Elyria Saving & Trust Bldg., Elyria 
Dr. John Zettel, Jr. 

612 Enquirer Bldg, Cincinnati 
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OKLAHOMA 
Dr. E. B. Alexander 


Duncan 
Dr. G. W. Clay 
\rdmore 
Dr. W. S. Farmer 
718 Hales Bldg... Oklahoma City 
Dr. Alvin E. Reynolds 
(1 Oklahoma National Bank Bldg 
(Chickasha 


OREGON 
Dr. Mathew Alpern 


School of Optometry, Pacific University, 
Forest Grove 
Dr. Harold M. Haynes 
School of Optometry, 
Pacific University, Forest Grove 
Dr. C. B. Margach 
School of Optometry, 
Pacific University, Forest Grove 


PENNSYLVANIA 

Dr. Robert J. Beitel, Jr. 

816 Linden Allentown 
Dr. Frank A. Blence 

1010 Girard Trust Blde., Philadelphia 
Dr. David Brezel 

1320 South Broad St., Philadelphia 
Dr. Jacob Cohen 

2127 FE. Washington Lane, Philadelphia 
Dr. Alvah R. Cooley 

Parry Bldg, Langhorne 
Dr. Gilda L. Coppola 

1302 Morris St., Philadelphia 
Dr. J. E. Crozier 

3022 Frankford Ave., Philadelphia 
Dr. Robert LeGrand Dewey 

20 So. Front St, Philipsburg 
Dr. Elmer H. Eger 

Oellix Blde., Corapolis 
Dr. John D. Engle 

603 Merkle Bank Bldg, Hazelton 
Dr. H. Ward Ewalt, Jr. 

Jenkins Arcade Bldg., Pittsburgh 
Dr. Theodore H. Feinman 

604 Monongahela Ave., Glassport 
Dr. Albert Fitch 

Pennsylvania State College of Optometry 

12th & Spencer Ave, Philadelphia 
De. Lawrence Fitch 

Pennsylvania State College of Optometry 

12th and Spencer Ave., Philadelphia 
Dr. Benton Freeman 

911 Hamilton St. Allentown 
Dr. Luther A. Garns 

5433 Chester Ave, Philadelphia 
Dr. Wm. M. Gilbert 

4629 Old York Road, Philadelphia 
Dr. F. J. Gording 

1015 Graham Ave., Windber 
Dr. Harris Gruman 

40 N. 8th St... Lebanon 
Dr. Wayne Helmbrecht 

Second Ave. at East St.. Warren 
Dr. Robert James Johnson 

401 Main St. Latrobe 
Dr. Herman Klein 

210 Dauphin Bldg., Harrisburg 
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Dr. J. Donald Kratz 
158 Washington Ave., Souderton 
Dr. George A. MacElree, Jr. 
6034 Ogontz Ave., Philadelphia 
Dr. Wm. J. McEvoy 
15 EF. State St., Doylestown 
Dr. Edwin H. Manwiller 
5224 Spruce St., Philadelphia 
Dr. Russell S. Manwiller* 
5224 Spruce St., Philadelphia 
Dr. John C. Neill* 
5128 N. Broad St., Philadelphia 
Dr. R. C. Phillips 
909 Third Ave., New Brighton 
Dr. Wm W. Policoff* 
68 S. Franklin St., Wilkes-Barre 
Dr. Onofrey G. Rybachok 
Pennsylvania State College of Optometry 
12th and Spencer Ave., Philadelphia 
Dr. Arthur Shlaifer 
Pennsylvania State College of Optometry 
12th and Spencer, Philadelphia 
Dr. F. W. Sinn 
Pennsylvania State College of Optometry 
12th & Spencer Ave., Philadelphia 
Dr. Robert Spreat 
Pennsylvania State College of Optometry 
12th and Spencer, Philadelphia 
Dr. Frank M. Stever 
1109 West Main St, Norristown 
Dr. John C. Stull 
Washington 
Dr. Fred W. Sutor 
12 So. 12th St., Suite 1109 
Philadelphia 
Dr. I. Teitelbaum 
236 Franklin St., Johnstown 
Dr. R. R. Van Kirk 
122 West Ist St., Oil City 
Dr. Gordon W. Venable 
16 Armat St., Germantown 
Philadelphia 
Dr. William O. Vivian 
28 East 3rd St., Media 
Dr. William G. Walton, Jr. 
Pennsylvania State College of Optometry, 
12th and Spencer Ave., Philadelphia 
Dr. John R. Wittekind 
Box 5, Morrisville 


RHODE ISLAND 

Dr. Kenneth Armstrong 

187 Westminster St.. Providence 
Dr. J. A. Bainton 

268 Westminster St., Providence 
Dr. Thomas Costa 

334 Westminster St., Providence 
Comdr. F. P. Mooney 

U.S. Naval Hospital, Newport 


SOUTH CAROLINA 

Dr. L. Wayne Brock 

338 No. Main St., Greenville 
Dr. W. C. Ezell 

Andrews Blidg., Spartanburg 
Dr. Ned P. Hobbs 

119 Cashua St., Darlington 
Dr. Clifford C. Johnson 

Andrews Bldg., Spartanburg 
Dr. George C. Wise 

1311 Home Ave., Hartsville 
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SOUTH DAKOTA 


Dr. Donald P. Hines 

1114 Main St., Sturgis 
Dr. Donald D. Slater 

Evans Hotel Bldg., Hot Springs 
Dr. Ralph E. Wick 

Woolworth Bldg, Rapid City 


TENNESSEE 
Dr. M. E. Broom 


Southern College of Optometry 

865 Washineton Ave., Memphis 
Dr. Irving P. Filderman* 

811 Three Sisters Bldg., Memphis 
Dr. B. E. Kehl 

1608 E. Moreland, Memphis 
Dr. John C. Patty 

212 FE. Center St., Kingsport 
Dr. Chester H. Pheiffer 

Southern College of Optometry, 

865 Washington Ave., Memphis 


TEXAS 

Dr. B. W. Armistead 

406 LFD Drive, Littlefield 
Dr. Wilma Baber 

911 Burnett St., Wichita Falls 
Dr. Glenn S. Burk 

406 LFD Drive, Littlefield 
Dr. Wm. L. Cheatham, Jr. 

307 Shell Bldg., Houston 
Dr. Nelson Greeman 

Majestic Bldg., San Antonio 
Dr. William C. Kramer 

P.O. Box 763, Kerrville 
Dr. S. K. Lesser 


307 American Fidelity Bldg., Fort Worth 


Dr. Max Levy, Jr. 
4411 Montrose Blvd., Houston 
Dr. Bernard Mazow* 
4118 Fannin St., Houston 
Dr. J. G. Shelton 
Littlefield Bldg., Austin 
Dr. A. M. Skeffington 
Graduate Clinic Foundation, 
P.O. Box 404, Mexia 
Dr. Charles Reese Stewart 
College of Optometry, University of 
Houston, Houston 
Dr. Gerald Westheimer 
College of ¢ Iptometry 
University of Houston, Houston 
Dr. Ira E. Woods 
406 LFD Drive, Littlefield 
Dr. Ralph Woolsey 
205-206 Palace Drug Bldg., Olney 
Dr. O. Reynolds Young 
5008 Columbia Ave., Dallas 


VERMONT 
Dr. Walter I. Auber 
8 Hillcrest Road, Springfield 


Dr. Leland G. Chase 
10 Summer St., Springfield 


Dr. Alan E. Evens 
439 Main St.. Bennington 
Dr. Laurence P. Folsom 
South Royalton 
Dr. Douglas F. Green 
187 Bank St., Burlington 
Dr. A. B. Jordan 
Brattleboro 
Dr. Katherine Jordan 
Brattleboro 
Dr. G. F. Preston 
6 No. Winooski Ave, Burlington 
Dr. Frederick L. Wyman 


65 Grove St.. Rutland 


VIRGINIA 

Dr. H. E. Cross 

202 Doniphan Bldg, Alexandria 
Dr. Carl A. Kauffman 

144 No. Main St., Suffolk 
Dr. George W. Raulfs, Jr. 

Kiser-Allison Clinic, Emporia 
Dr. William W. Royall, Jr. 

133 28th St.. Newport News 
Dr. James P. C. Southall, (Hon.) 
Fdgewood Lane, University 

Charlottesville 


WASHINGTON 

Dr. G. F. Kintner 

Linden 
Dr. H. L. Thomas 

Wenatchee Valley Bank Bldg., 

Wenatchee 
Dr. J. Wolff 

205 Rookery Bldg., Spokane 


Dr. Francis A. Young 


Department of Psychology, State College 


of Washington, Pullman 


WEST VIRGINIA 


Dr. John Townsend Collins 
Lewisburg 
Dr. Edward Fisher 
711'4 Market St., Parkersburg 
Dr. Wm. Greenspon 
Elks Bldg., Bluefield 


Dr. Seymour L. Shaw 
301 Laconia Bldg., Wheeling 


WISCONSIN 

Dr. A. N. Abbott 

Schutz-Carr Bldg, Shawano 
Dr C. S. Bridgman 

Jureau of Industrial Psychology, 

University of Wisconsin, Madison 
Dr. Marguerite Thoma Eberl 

414 Wisconsin Tower, Milwaukee 
Dr. Marshall A. Marvelli 

219 So. Barstow St., Eau Claire 
Dr. Herman J. Raile 

330 Main St... Menomonie 
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MEMBERS IN CANADA 


CANADA 

Dr. Irving Baker 

1438 B, Yonge St... Toronto, Ontario 
Dr. Maurice E. Barre 

93 Dunlop St. Barrie, Ontario 
Dr. G. M. Belanger 

Suite 302, 45 Rideau, Ottawa, Ontario 
Dr. C. W. Bobier 

College of Optometry of Ontario, 

140 St. George St., Toronto, Ontario 
Dr. J. Erlanger 

legler Bldg.. Edmonton, Alberta 
Dr. E, J. Fisher 

College of Optometry of Ontario 

140 St. George St., Toronto, Ontario 
Dr. Douglas B. Freeman 

203 Brant St. 

turlington, Ontario 
Dr. Emmanuel Gobeil 

CP 417, Montmagny, P. Q 
Dr. George W. Keevil 

12 Bloor St. E., Toronto, Ontario 
Dr. Walwyn S. Long 

College of Optometry of Ontario 

140 St. George St... Toronto, Ontario 
Dr. William M. Lyle 

283 Portage Ave., Winnipeg, Manitoba 
Dr. Warren J. Maxwell 

70 York St., Fredericton, N. B 
Dr. J. Armand Messier 

School of (Optometry, University of 

Montreal, Montreal, P. Q 
Dr. F. G. Ottaway 

Sterling Tower, Toronto, Ontario 
Dr. H. D. Tansley 

127 Main Street S 

Kenora, Ontario 
Dr. C. A. Taylor 

86 Bloor St, Toronto, Ontario 
Dr. Arthur H. Tweedle 

105 King St 

Midland, Ontario 
Dr. George S. Wonnacott 

217 Pinnacle St., Belleville, Ontario 


OVERSEAS MEMBERS 


ENGLAND AND SCOTLAND 

Mr. Arthur W. S. Armitage 

128 Rewent Rd. leicester nyrlanel 
Mr. Eric Bateman 

Higher Market St. 

Looe, Cornwall, England 
Mr. Norman Bier 

23 Manchester St., 

London W. England 
Mr Albert J. Billson 


Newmarket St.. Avr, Scotland 


Mr. Albert S. Billson 
Newmarket St 


Scothind 
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Mr. S. Black 
Hart St 
England 

Mr. G. A. Brock 
32 Eagle Road, Brishlngton 
Bristol, Enyland 

Mr. S. C. Burnley 
Borough Chambers, Hinekles 
Leicestershire, England 

Rt. Hon. Lord Charnwood 
108 Fecleston Mews, 

London S England 

Mr Frank Dickinson 
35. 1 he Square, 

St. Annes-on-Sea, England 

Mr. H. Freeman 
$93 Roman Road, l.ondon 3. Fong ] ind 

Mr. George H. Giles, Secretary 
tritish Optical Association 
65 Brook St.. London W.1, England 

Mr. K. Clifford Hall 
140 Park Lane, London 1. Envland 

Mr. Humphrey Hughes 
26 West St Pontypridd 
Glamorvan, England 

Mr. Robert Irving 
457 Great Western Road 
Glasgow W. 2. Scotland 

Mr. John Griffith Jones 
2 St. John St., Deansgate 
Manchester, England 

Mr. Geoffrey D. McKellen 
l-a Red Lion Square 
Newcastle-on-Lyme, Staffs, England 

Mr. John Murray Rusk 
59, Newmarket St., 

Avr, Ayrshire, Scotland 


Mr. Euin Steele 
6 Devonshire St., London, W. 1, England 


Mr. A. E. Turville 
108 Abington St.. Northampton, Enghind 
Miss Isabella Mary Whitney 


108 Abington St.. Northampton, 


Henley-On-Thames 


GERMANY 


Dr. Peter Abel 
Kurfurstendemn 2100 Perln, W. 


Germany 


iNDIA 


Dr. Dorothy Bergin Mellem 
royal Township District of 
Hoshiarpur. Poniab. India 


IRELAND 


Mr. John Margetts 


William St... Galway, Ireland 


The steris! denotes that the member ts a 
Diplomate of the Contact Lens Section of 
the American Academy of Optometry 


; 

624 


USE THE 


Fast, precise adjustment 


IN EVERY 
REFRACTION 


NEW Focusing Eyepiece 
compensates for examiner's 
refraction—increases accuracy 


An important step in your 
refractive examination is ac- 
complished by measuring 

* Anterior corneal curvature 

* Anterior corneal astigmatism 

* Axis of corneal astigmatism 
with the AO Micromatic Ophthalmometer. 
These data supplement retinoscopic findings 
by indicating just what portion of the total as- 
tigmatism is due to corneal curvature. It is indis- 
pensable to efficient refraction in cases where irreg- 
ular retinoscopic shadows introduce uncertainties, low 
acuity reduces adequacy of subjective judgments, and 
high errors make exact determination of axis imperative. 
Using the AO Micromatic Ophthalmometer in every refrac- 
tion facilitates retinoscopy and subjective refraction. It is 
a valuable guide for determining the proper correction. 


Automatic calculation 


Compact, efficient, comfortable to you and to your 
patients, the AO Micromatic Ophthalmometer is made comes 
optically and mechanically perfect by skilled instrument 
makers. 
Call your AO Representative for more information, or 
if you prefer, he will arrange a demonstration at your 
convenience. 


All readings and controls in 
natural positions, easy to 
adjust, easy to read 


“INSTRUMENT 


OVFFALO 15S 
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in all 
the world 
there are no finer magnifiers 


ALL-PLASTIC 
MAGNIFIERS 


Now available in a wide 
range of Hand, Stand and 
Folding types — and in- 
cluding — 


ASPHERICAL 


Lenses providing the widest 
possible field of view, with 
perfect, distortion-free 
vision from edge to edge. 


I-Gard magnifiers are a joy to use! 


Their amazing lightness, perfect balance and high resistance to breakage are 
special qualities of I-Gard plastic magnifiers which give new ease and assur- 
ance in handling to all who use them. There are sizes and powers for every 
need — including post-cataract — all mounted on superb ivory-tinted frames. 


For full details of 1-Gard Magnifiers, please 
ask your I-Gard Distributor, or address 


PAcLEOD OPTICAL COMPANY, INC. + 357 Westminster Street, Providence 1, R. 1. 
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OUR BUILDING PROGRAM 


IN TECHNOLOGY CENTER 


Affords optometry students the extra-cur- 
ricular and social stimulus of associating 
on a large campus with more than 9,000 
students and research workers, pursuing a 
wide variety of curricula and engaged in 
research projects. Chicago College of Op- 
tometry remains autonomous, free to con 
tinue offering a high standard of instruction 
specially designed for preparation in op- 
tometry. 


Brand new dormitories, apartments and 
many other modern facilities are available 
on the campus 

Doctor of Optometry degree in three years 
of professional studies. Entrance require- 
ments: 60 acceptable Liberal Arts credits 
in required courses. 

ee 
CHICAGO COLLEGE OF OPTOMETRY 


1849 Larrabee Street, Chicago 14, Illinois 


HERING’S— 
SPATIAL SENSE and 
MOVEMENTS OF THE EYE 


The only English translation, by Carl A. 
Radde, O.D., F.A.A.O. 


An authoritative text presenting the funda- 
mentals of binocular vision and ocular 
movements. 


From the original German—a valuable ad- 
dition to a library dealing with physiolog- 
ical optics. Prepared as an Academy proj- 
ect. 


Bound in cloth .. . Mailed prepaid, $4. 


AMERICAN ACADEMY OF OPTOMETRY 
Foshay Tower Minneapolis 2, Minn. 


Announcing 
the 
Newly Revised and Enlarged 
1953 Edition 


Manual of Ocular Tests 


... as required by the Armed Services 
and Other Government Agencies 


This third edition of the Manual of Ocular Tests has just 
been revised and expanded by the Council on Education 
and Professional Guidance of the A.O.A 

The continued demand for this book has been beyond 
original expectations with the result that both the first and 
second editions have been long out of print. Before proceed 
ing with a third printing it was considered wise to include 
material added to the elicial tests and revise former mate 
rial of the second edition. 

The visual qualifications, examining procedures, and 
standards now used in various branches of the armed serv- 
ices and government agencies 1s so widely scattered that this 
compact compilation of material into one convenient volume 
is a great time saver for the practitioner 

The Manual of Ocular Tests is not to be construed as an 
official government publication, but the vision requirements 
spec fied are officially recognized. Users of the new Manual 
will find it a quick source of information for daily advisory 
and consultory purposes 


Bound in heavy leatherette $3 50 


paper cover 
(Postage Paid) 
Place Your Order Today .. . Use this handy form 


Ernest H. Kiekenapp, ( 
The JOURNAL of the A LA 
404 Wilmac Building 
Minneapolis 2, Minn 


Please send me . copies of “The Manual 
of Ocular Tests” —3rd edition, at $3.50. 


I enclose my check ( ) or money order ( 


Print name 


Address 
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| NEVER SUBSTITUTE 


When my patients need constant protection 
trom glaring light and infra-red rays, | always 
prescribe Therminon Lenses. | never prescribe 

an imitation. | know that only genuine 

Therminon Lenses give genuine Therminon 

comtort and protection. My patients can tell 


the difference. | know the ditlerence. 


fo 


THERMINON LENS CORPORATION 


Manufacturers of Therminon Oph 
thalmic Lenses, and Midwest factory 
representauve of Duroloid Optical 
Company. 
THERMINON LENS CORPORATION. University at 63rd. Des Moines, lows 


designed by Shuron 


| 


An all-round masculine frame with smart 


styling and dependable precision construction. 


AVAILABLE JN. 42 44 46 48 Eyes 18 20 22 24 Bridges 


pohnson Optical Company 


Branch Laboratory Main Office and Laboratory 


526 Board of Trade Bidg. 301 Physicians and Surgeons Bldg. 
DULUTH, MINN. MINNEAPOLIS — BR. 3193 
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... mirror of fashion 

Tang comes to you individ- 
ually packaged in a rich 
Chinese brocade case 


Because it truly reflects the fashion needs 
of today’s woman . . . because it embodies 
today’s trend to sophisticated glamour 
styling . . . Tang is on the way to becoming 
America’s most wanted frame. In striking 
colors and combinations, with beautifully 
designed trim of 1/10 12K gold filled. 
Colors: Slate Blue, Black, Brandy, Bronze, 
Slate Blue on Crystal, Black on Crystal, 
Brandy on Crystal, Bronze on Crystal. 


(Style # 808) 


Available through your Optical Supplier 


Victouy Optical 
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Shuron's tradition of ‘always the best". 


Shuron's Browline Frames, the life-force of 
today's eyewear, can be all things for all 
patients . . . the ultimate in allure... gay... > 
dignified ...flattering...all glitter and polish... 

And too, they offer a matchless record of 

quality and visual comfort that dramatizes > 


SHURON OPTICAL CO., INC. RONISANCE 


GENEVA, N. Y. 


> Wl INE, JR. 


thaw, the," Best” 
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